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Pressure die castings in aluminium alloy form the 
major body components of the ‘‘ Flamemaster” 
hand torch illustrated here by courtesy of 


Messrs. Chance Bros. Ltd. Our customer 
says: “The aluminium die castings which we 
have obtained from you for use on this product 


have proved entirely satisfactory, and are a great 
improvement on the previous covers. It is in 
fact true to say that they save us considerable 
assembly cost due to their accuracy of fit and 


excellent finish.” Extract of letter from Messrs. <4 B Le 
Chance Brothers Ltd., Smethwick, Birmingham 40. 
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GEAR TOOTH PRODUCTION 





Use of the Automatic Shifting 
Hob Head permitted the 
machining of 200 components 
before the hob required re- 
grinding. ‘eed was 050” per 
rev. of work, climb hobbing 
Hob speed 110 r.p.m., double 
start hob. Floor to floor time 


7°3 minutes (2 components). 


CHURCHILL CLEVELAND 
RIGID HOBBER 
MODEL S-8-15 


CH RLE@ 


HURCHILL 


& CO.LTO 


ebbing 


This automobile main shaft gear has 27 teeth, 
9.25 N.D.P., Helix Angle 26°-13’-15” Right Hand, 
}’’ Gear Face width. The material was EN 35A, 
tensile strength 40 tons per sq. in. Cutting time 
(rough hobbing) was 6.5 minutes for two com- 
ponents per cycle. 





COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM 
Also at LONDON, MANCHESTER, GLASGOW and NEWCASTLE - ON - TYNE 
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**Know anything about stocks and 
shares, old boy? "’ 


‘* Not a thing — except my stock 
with the old man — which has 
gone up recently.”’ 


**How come? ”’ 


‘* l've turned over to Monks 

& Crane for drills and cutting tools 
. . and what with their stocks, 

| get all the share | want.”’ 


“Sounds a very good investment.”’ 








BRITAIN’S FOREMOST DISTRIBUTORS 


MONKS & CRANE LTD 


THE TWIST DRILL SPECIALISTS 


London Office: Head Office: Manchester Office: 

295 EUSTON ROAD | STANHOPE STREET | MANCHESTER OLD ROAD 
LONDON, NW.1 BIRMINGHAM, 12 | RHODES, MANCHESTER 
Tel: EUSton 5311 (3 lines) Tel: Calthorpe 1381 (5 lines) Tel: Middleton 3654 (3 lines) 
Grams: Emancee, London Grams: Emancee, Birmingham Grams: Emancee, Middleton, Manchester 
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Above: M.T.30 Gear Hobbing Machine. 
Below: M.T.60 Gear Hobbing Machine. 


Both installed in the workshops of Vickers- 
Armstrong Ltd , Newcastle-on-Tyne. 


In the world’s largest machine shops 
David Brown-Muir Hobbing Machines 
are now to be found in the high speed 
production of precision spur and helical 
gears, splines and serrations. 


A range of machines extending to hobbing 
and shaving machines up to 200 in. gear 
diameter can be supplied. 


We welcome your enquiries regarding 
specific problems and general descriptive 
literature is available at your request. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
MACHINE TOOLS DIVISION 
BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 
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Unremitting care in the selection of raw 
materials and in every stage of manu- 
- 
facture at Stocksbridge enables the 
designer of automobiles, aircraft and 
a Gat upon | Et: other highly stressed machines to rely on 
, Fox steels for high duty applications, 
f 
‘ FIN : a? 
re a | 
S + : 
\ THE UNITED se — - : 
“ oo. rE ae 
TEL — 
} COMPANIES UTP 
\ SAMUEL COMPANY LIMITED 


Limited 





STOCKSBRIDGI WORKS. : "Nea SHEFFIELD 





F273 





The Institution of Production Engineers Journal 


. 


Drive Ltd., Slough. 





L No. 3C Machine at the 
Works of Modern Wheel 





SYKES MULTI-CUTTER 
HORIZONTAL GEAR GENERATORS 


Easy to set up—fully automatic in action—these machines 
have a wide range of applications. Externals and internals ; 
spurs, helicals, and splines can all be generated at high 
production rates, yet with the utmost precision. The multi- 
cutter principle, besides permitting up to 12 or more externals 
to be generated at once, also allows simultaneous cutting of 
both helices of continuous or staggered tooth double helicals. 
With a cluster gear attachment, gears differing in number 
of teeth or helix angle can be generated in one operation, 


3 MODELS 


IA up to 1/2 in. dia. by 5 in. face 
3C up to 40 in. dia. by 10 in. face 


5E (non-automatic) up to 66 in. dia. 
by |8in. face. 


I Fuil technical data on request. You are cordially invited 
BRUSSE is to inspect these machines at our works, 


HALL Il, STAND 1218 Sm, 
W. E. SYKES LTD 


Cm 


STAINES . MIDDLESEX . ENGLAND 
Phone : STAINES 428! (6 lines) Grams : “SYKUTTER, STAINES.” 
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why pick on us? 


For safety? Every alloy 
we use in pressure die casting 
undergoes our spectrograph 


test. It is up to B.S.S.—or else! 


the whole in one 


BRITISH DIE CASTING AND ENGINEERING COMPANY LTD. 


Edward Road , New Barnet Herts ; Telephone BARnet 9211 
WEST CHIRTON TRADING ESTATE . NORTH SHIELDS . NORTHUMBLERLAND . NORTH SHIELDS 2100 
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AUTOMATIC AND SEMI- 
AUTOMATIC INTERNAL 
GRINDING MACHINES 
For rapid high precision 
grinding of both large and 
small batches—and 
miscellaneous work. Adap- 
table for face and taper 
grinding on work pieces 


up to 21” long because 


workhead can be clamped 


at any position on rear 
slide and swivelled 


through 90°. 
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An electrically heated salt bath in the toolroom The Rover Co. Lid., Birmingham 


Tools, dies, and gauges 


HEAT TREATMENT IN A SALT BATH IS RAPID, it gives 
uniform results, and it protects the metal from 
oxidation — considerations particularly important for 
tools, dies, gauges, and all fine-tolerance work. An 
electrically heated salt bath will bring your tool room 
up to date, and will also give you the advantages of 
cleanliness, convenience, and accurate temperature 
control. 


Electricity for PRODUCTIVITY 


HOW TO GET MORE INFORMATION 


Your Electricity Board will be glad to advise you on 
how to use electricity to greater advantage — to 
save time, money and materials. 

The new Electricity and Productivity series of books 
includes one on heating — “ Electric Resistance 
Heating ”. Copies can be obtained, price 9/- post 
free, from E.D.A., 2 Savoy Hill, London, W.C.2, or 
from your Area Electricity Board. 


Issued by the British Electrical Development Association 
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MEASURING TOOLS 


Made in Switzerland 





Snap Gauge 
Micrometer 









Hand Micrometer 


Dial Comparator 


Vernier Caliper 
Micrometer head 






Micrometer 
depth gauge 


Farallel tracers Universa! Protractor 











Write for full details to Sole Agents: 


P ' DANI Es Machine Tool Company ew ered 
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PATTERN 
FOR PROSPERITY 





More than half the World's total of new shipping is now being built in British yards 
and the industry is on the threshold of a prosperity unknown in the peaceful years. 
This is the reward of technical progress and high productivity, for the industry has 
been quick to see the need for adapting yards to newer methods of construction, 
large-scale prefabrication, and the employment of modern metal-working techniques. 
This is why Wimet carbide tools are being increasingly used for a multitude of metal- 
working applications in this great industry. 


WICKMAN of COVENTRY 
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In place of the usual leading article, the Institution 
publishes two of the addresses given at the Conference 
Banquet, Harrogate, on 25th June, 1953. 


“The Institution” 


by The Right Hon. The Viscount Swinton, P.C., G.B.E.. C.H., M.C.. 


Secretary of State for Commonwealth Relations. 


T is both a pleasure and a privilege to propose the health of this Institution, From what I have 

read and what I see you are in good health and good heart. You grow larger and larger. You have, 

I understand, almost reaches the 10,000 mark, but you do not believe that safety rests merely in 
numbers; you be'ieve, as I know from your work, that quality is as important as quantity, and you 
| inculcate that in all your training. You take your people young but, like the Commonwealth, you do not 
admit them into full partnership until you are satisfied that they are fully qualified; and young and old 
—no, I must not say “old”, so let me say young and in the prime of life—al! are learning all the 
time, learning at home and also, as I see from your report, learning abroad, and through the Institution 
pooling their knowledge. 

I am very glad that you have extended your activities to the Commonwealth. 
Nothing is more important today than production. I am so glad that you do not call it “* productivity ”. 
This frightful jargon, which has come from I do not know where, should find no place in any respectable 
circles. Everything turns on production, whether in the factory or on the farm. We are, of course, in 
some ways a most artificial and a most vulnerable community. We import, even when we have stepped 
up our agricultural production, half of what we eat; and from what I have seen tonight, as well as from 
the statistical returns supplied to me, we seem to be eating more and with a better choice. We import— 
except for coal, which I hope is going to be produced in larger quantities—nearly all our raw materia!. 

We have to pay for all this by what we sell, our goods and services. We used to have great overseas 
investments, which were very useful, but they have all gone west—or most of them have— in two World 
Wars. Before the last War started, the world owed every man. woman and child in this country £80 
} per head. Today, every man, woman and child in this country owes the rest of the world between 
£50 and £55. I think that is a more graphic way of putting it than to talk in terms of thousands 
of millions of pounds. 
¥ The sellers’ market has gone for good and today in the markets of the world the buyer is 

[ king. Everywhere there is increasing competition. Some markets are closed by quotas and restrictions 
of various kinds. In many parts of the world the whole ordinary pattern of trade has changed, and we 
can only live if we give our customers what they want at prices which they are prepared to pay. 

I was looking, as I drove here this evening, at the programme of your Conference. If I may say 
so, I find that you are extraordinary practical and up-to-date in what you propose to study and, oddly 
enough, some of the things which you are going to discuss tomorrow and the day after are things on 
which I had already thought of offering you a few elementary observations this evening. 

I am going to deal with all the liabilities firs-—I do not like balance sheets which conceal or slur 
over the liabilities. We have a formidable task, but it is not beyond our strength if we face the facts 
and deal with them in the right spirit. On the other side of the balance sheet we have really tremendous 
assets, if we use them aright. It is no good keeping assets or talents in napkins; you come to a sticky 
finish, as the Good Book tells us, if vou do. 


Sit al 
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The Nation’s Assets 


On the assets side we have first of all our people—a great people, a very great people, resilient. 
y resolute, with scientific invention second to none. We have a world-wide reputation for quality, and a 
unique experience in finance, merchanting, shipping, insurance, and the like. In all these matters we 
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have that “ know-how ” which is so important, and for which people are prepared to pay. That is one 
of our great assets which we did not have to expend when we stood alone in defence of a free world. We 
have not only that “ know-how,” but something more which goes with it, and that is integrity, a reputa- 
tion for integrity for a hundred years or more, a reputation for our word being our bond; and with 
that there goes world-wide good will. 


1 am certainly not going to try to teach you your business. You Production Engineers have a vital 
part to play, and technically you are doing it, and you will go on doing it, and doing it better 
and better if. as I know you are, you are all convinced—even the youngest of you!—that you do not 
know everything before you start. So you go on learning all the time and go on pooling your knowledge. 
I would rather leave with you two or three more general thoughts which I believe should permeate all 
our individual efforts 

We have all a part to play, but we have to play it in a team, and we cannot exaggerate the importance 
of team work in every sphere. There must be a working partnership between design and production. My 
memory goes back—and there are some in this room whom I have met again tonight whose memories 
will go back with mine—to the days when we tried to build an Air Force from nothing and we did, after 
all, manage to build an Air Force which won the Battle of Britain. | remember, coming entirely new to 
this problem—I had been in other business, but not aircraft—the individualism of firms, and sometimes 
the individualism of men who were great geniuses. There was one man who was, I felt certain, a genius, 
and I staked my faith in that to the tune of a good many millions of pounds of the taxpayer’s money. 
He was a genius, but he believed, as some great scientific and artistic designers do, that he was the high 
priest of a mystery which was only to be celebrated in the most holy secrecy, whereas really, as 1 ven- 
tured to say to him, what he ought to be doing was working and living and sleeping with the whole 
of the production team. I am afraid that I was perhaps more tough than tactful in what I said. He 
was surprised, but he did not resent it. and after going at it for about an hour and a half, hammer 
and tongs, it ended very well. He became one of the greatest designers in the world—he had had it 
in him then to be so—and never from that moment onwards was there any complaint. He lived with 


the production managers, and the next time I saw him he said: “ The damned production manager will 
not do this ”—and then I knew that everything was all right! The country owes this man an immense 
debt. 


There must be this partnership between research and production. We must have research, both long- 
range and short-range. We must never ignore the need for long-range research, and firms are quite 
right to spend a great deal of money on it, but at the same time the board must control research just 
as it runs production. There must be short-range research as well. 


Production and Salesmanship 

You must also link up your production with salesmanship, and you can help the salesman by giving 
him a good production story to tell. He can tell you how to meet market needs and not only how to meet 
the needs of today, but how to look forward to and anticipate the tastes and requirements of your custo- 
mers tomorrow. 

There must be team work amongst all those engaged in actual production but, as I see it, this team 
work, this ccmbined effort, must go far outside the individual business. It ought to permeate the whole 
of an industry. It is paradoxically but absolutely true that competition and collaboration can go very 
well together. That is obviously true of research, and you cannot have a better example of that than 
the magnificent research establishment of the wool industry in Leeds, where you have almost every firm 
in the industry, big and small, working together, and where I was delighted to find the production people 
going in to see what the research people were doing. 

This combined effort must be on an even wider basis. I have spoken of our great assets in finance, 
merchanting, banking and so on. All these are needed and must form part of a combined effort and 
must be mobilised as part of the team. That is the first thought which I should give you. 

“ Know-how ” is, of course, very important, but what is perhaps more important is that everybody 
concerned should know enough. Most people in this room will have served in one of the Services, and 
may remember that in one of the Service handbooks—I think in /nfantry Training—it is said that every 
officer and man should have sufficient knowledge of the general idea to carry out his particular opera- 
tion. That is really good sense, and it is just as important in business as it is in the Services. It is most im- 
portant that the facts of economic life should be fully understood by the workers in every factory, and 
first of all the fundamental truth of how we live and pay our way. 

I was thinking of how I would put this, and then I read a speech made by Mr. Cooper at the Con- 
gress of the National Union of General and Municipal Workers. I should like to read you what he said, 
because it is worth-while quoting: “One fact which emerges clearly,” he said, “ from a critical exam- 
ination of the nation’s economic situation is that our survival as a trading nation and as a political power 
in the world is in peril.” He was talking to an audience representing the whole of the membership of 
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the second largest trade union in this country, and he went on: “We must produce goods both for 
home consumption and for export in sufficient volume and at prices which will allow us to compete in 
world markets. Some 30 per cent. of our working population are working for export. If we were to lose 
only one-tenth of our export trade, the effect would be not only to put out of work nearly 750,000 
people directly affected by the loss, but also hundreds of thousands more engaged in providing goods 
and services for the home market.” 

| have never heard it put better or more concisely than that. Sometimes I do not understand econo- 
mists, but I have come to the conclusion that some of the best economists are to be found in the ranks 
of the trade union movement. 

We shall only bring home these general truths, however, if we relate the general to the particular. 
It is not easy. There is a long legacy of suspicion, as well as a great deal of false doctrine. The faults 
have not been on one side only. It is not surprising, when some firms have not tried to break the suspicion 
down by giving their people the facts: they say that their people do not want to hear them. I still 
occasionally, but only very occasionally, hear it said: * Why do you want to tell the workmen that sort 
of thing? It does not interest them.” I hear that from a man who does not really know the facts of 
his own business. The larger the business and the more specialised and the more routine in character 
a man’s job, the harder it is for him to relate what he is doing to the overall problem and the general 
need, but it is of the utmost importance that he should do so. 


Telling the Workers the Facts 

What can we do about it? I should like the workers in every firm to know the difficulties that the 
firm are up against in foreign markets, what the firm is doing to meet them, where it succeeds and where 
it fails. When a contract is secured, tell the workers how keen the competition was to get it, what 
were the prices quoted by foreign competitors, how prices have had to be cut to get the contract, what 
has had to be done about delivery dates, which are often, as you know, more important even than prices 
in getting a contract, and may be decisive as to whether a contract is won or lost. When a contract has 
been lost, te!l the workers why the firm has lost it. I would also tell them all that is being done in sales- 
manship. They will work harder if they believe that all those in the team are doing their best. You 
cannot ask a man to work harder unless he knows the result of what he is doing and that everybody 
is playing a part. 

I have spoken of the salesmanship side of this story, and this is another way in which salesmanship 
links up with this problem. Let the people in your factory know how you are selling and, as simply and 
as graphically as possib'e, try to show them what you are doing to sell your goods and what your competi- 
tors are doing. 

I know that a great many firms today are doing this, and are doing it effectively. I know the diffi- 
culties, but I know I am right about this. I know that it meets resistance, like sa!es resistance—resistance 
from people who do not want to bother about it. even on the workers’ side. There may even be opposition 
by people who do not want production to succeed. You must, however, continue to work at it. We are 
all in this together and unless we all do our best to make these facts known in our workshops, we shall 
be falling down on our own job and not pulling our weight in the team. 


Importance of Unity and Co-operation 

| have spoken of the importance of unity and understanding and co-operation in industry. I should 
like to end on an equa!ly important but much larger unity, the Commonwealth and Empire. It is thirty- 
three years since I attended my first of what we used to call in those days Imperial Conferences. In the 
last eighteen months we have had three. The first was a Conference of Finance Ministers which we 
called together as soon as we could after we came into power. when the reserves were vanishing like the 
snow in spring. Last December we had a Conference for which the Prime Ministers came over, and we 
have just finished our third one, when the Prime Ministers met again. 

In all those three I have been enormously impressed by the common interest and outlook and the unity 
of purpose displayed. At the first, when the Finance Ministers met, we were under the compe'ling need, 
individually and collectively, to improve our reserves, to stop the drain on them and to increase our trade. 
Last December I was nervous about the Conference. The Prime Ministers could come only for a very 
short time. and we were going to do a tremendous lot in a fortnight. whereas the Conferences which I 
had attended before had taken two or three times as long. However, that Conference succeeded com- 
pletely, and it succeeded because of the preparatory work which had been done in advance. That has an 
application for you, because the pooling of knowledge and experience in advance enabled us all to start 
with a common datum of knowledge. In the ‘ast one, held only this month, we covered the whole field 
of world affairs, and on the last day took the economic side in our stride. We were meeting under the 
inspiration of the Coronation, and all that it meant. 

Here over a wide field it would have been very easy to disagree. and we are all completely inde- 
pendent. The mystery of the independence and unity of the Commonwealth defies the comprehension 
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of nearly everybody who does not happen to belong to it, but is quite obvious to all of us. It could have 
been quite different. I sensed at the beginning the feeling of unity, and as we got down to more and 
more detail, instead of getting less that sense of unity and common purpose increased, as you will have 
seen from the communiqué which we issued at the end. I can say with absolute confidence that the 
unity of the Commonwealth is as real as ever it was, and it is indeed good for the free world that it 
should be so, because the need was never greater. A united Commonwealth has a tremendous part to 
play within the Commonwealth, in partnership with America and also in co-operation with Europe, 
where your President is doing such an admirable job today. It is a part which no other group or unit 
can play, but to play that part we must be united and strong, strong in defence and strong economi- 
cally, because economic strength is the basis of all military strength. Above all, we must be strong in 
spirit and firm in the right, as God gives us to see the right. 
Lord Swinton then called on the assembly to rise and drink the health of the Institution. 


“The Guests” 


Response by SIR CHARLES MORRIS, M.A., LLD.., 


Vice-Chancellor of the University of Leeds. 


OU have been good enough to invite me as a guest and to allow me to speak for the gues‘s, but 
I cannot conceal from you that I come from the university world. I do not know what you think 
about the universities, and that puts me in a difficult position. 


You are interested in production—Lord Swinton has told us not to speak of “ productivity!” They 
tell me in my University that the rate of productivity in the United States is still going up twice as fast 
as the rate of productivity here. I dare say that “ productivity” does not mean very much, but my 
experience is that most people who go to the United States come back and tell the same sort of story, 
or at any rate they come back feeling the same emotions. 

You are interested in production, and I, as you know from my record, am interested in the young. 
Several speakers, and notably Mr. Puckey, have already said something about the young and have told 
us that we should bear in mind that the young are absolutely priceless material. I suppose that most 
of us in the university world, or at any rate a good many of us, are there because of our great interest 
in research of one kind or another, and because the country is willing to put at our disposal very valuable 
equipment and opportunities to get on with research, and I think that the opportunities are being taken. 
At least I understand from such travels as 1 have made that it is pretty widely recognised round the 
world—and I think Lord Swinton said something of the same kind—that in the field of pure science 
and pure scientific inventiveness we are, to say the least of it, second to no country in the world. When 
you consider our scientific man-power in relation to the size of our population, it is saying a great deal 
to say that we are second to none in the world, and the universities must have a little of the credit 
for that. 


But, while many of my colleagues and friends are in the university world because of the opportunity 
that the country is willing to give them for research, by and large most of us would not be there if 
we were not passionately interested in the young. We are interested in the young because we are interested 
in the young, but also because we think that the future of the world and of this country depends enor- 
mously on the right use of the young. We have to bear in mind that we do not direct the young into 
the paths in which they should go. If we think that they ought to be engineers, we do not direct them 
into engineering; if we think that they should go into the Church, we do not direct them into the Church; 
if we think that they ought to go into research in physics, we do not direct them to do so. We have 
to have some machinery by which we can make pretty sure that the very able young—and here I do 
not speak merely of narrow intellectual gifts, but of those who are able in other directions as well, those 
with great force of character or with great capacity for producing a harmony between their temperaments 
and abilities in order to do great work in their lives—will, of their own accord, discover that it is the 
best thing that they can do to fit themselves into the right niche and do the right job. 


You as Production Engineers, I know—and I should have known it even without the speeches which 
we have heard this evening—are interested in what happens to the young and where they go. I know 
that some of you sometimes say that still too many of the young study arts subjects. Some of you some- 
times say that still too many of the able young study the pure science subjects, and so on. Nothing 
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could be truer than that it matters enormously to us that the abilities and the qualities of the young 
should be used in the right places, but we must get them right. 


Clearly we must not do anything to risk our position in the world of pure scientific man-power. 
Equally, we cannot afford not to use a very high proportion of the ability and temperament and 
character of the young in the engineering field, and of course especially in the production engineering 
field. 

I want to leave you with this thought. The methods by which it is decided whether the young, at 
the age of seventeen or eighteen, shall go to the universities or not, have been revolutionised since the 
war. The methods are not perfect. Even if they were perfect, even if we had perfected the techniques 
by which we try to choose all the able people to go to the universities and colleges, the Americans tell 
us that a good number of people would still be left outside. The fact remains, however, that a very large 
number ot very able young men who would twenty years ago not have gone to college or university but 
to the workshop and the office, and who through industry would have been taken into management 
and into technical jobs through training in industry, are now going to full-time three-year and four-year 
courses in colleges and universities, and unless when they come out they go back into industry, industry 
will be that much the poorer, in spite of the most prodigious efforts which you may make to try to do 
without them. 


You may turn to me and say that the universities make the young interested in other things. British 
universities have acquired a reputation for interesting people in politics, in the Church, in administra- 
tion, in the law, in journa!ism, and of course in the Empire. You will say “If these people do not come 
back into industry, whose fault is that?’ But it does depend on you as much as on us. We have to do a 
very great deal to see that the young do, according to their abilities, their insight, their inventiveness and 
their character, what God intended them to do. Without your help in industry, and without very close 
contact between you and the universities, it cannot be done. We do not tell people what to do. We show 
them that there is great work to be done in certain fields, that they have precisely the qualities which 
are needed in those fields, and that they will be given opportunities in those fields. Unless we get together, 
we shall fail on that. 











INSTITUTION ANNUAL DINNER 
9th OCTOBER, 1953 


The Institution has been honoured this year by being 
granted permission by the Corporation of the City of London 
to hold the Annual Dinner in the Guildhall. 


The Guests of Honour will be Sir Rupert De la Bere, 
Lord Mayor of London, and The Right Hon. Viscount 
Waverley, P.C..6.286., GC.31.,60.4.6., 11.0, tae 
Lord Waverley will be well-known to members as Sir John 
Anderson, distinguished scientist and statesman. He was 


created a Viscount in 1952. 


Members are advised to make early application for Dinner 
Tickets to the Secretary of the Institution, using the form 


included in the Supplement to this issue of the Journal. 
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THE INDUSTRIAL APPLICATIONS OF 
RADIOACTIVE MATERIALS 


by SIR JOHN COCKCROFT, K.C.B.. C.B.E.. M.I.E.E., F.R.S 
Director, Atomic Energy Research Establishment, Harwell. 


Presented to the Institution in Oxford, 24th July, 1953. 


The Characteristics of Radioactive Elements 


The properties of the elements are determined by 
the constitution of their central nuclei by the 
number of the fundamental bricks neutrons and 
protons — from which they are made up. The first 
figure shows the nuclear constitution of a few stable 
elements. An ordinary hydrogen nucleus contains one 
proton; the rare heavy hydrogen contains one proton 
and two neutrons. This turns out to be an unstable 
combination—so a tritium nucleus in the course of 
time will change a neutron into a proton. Thus, by 
acquiring two positive charges, it turns into helium. 
But in the course of changing a neutron into a 
proton. electrical charge has to be conserved so an 
energetic electron is created and ejected. 


This is a general characteristic of radioactive forms 
of the elements. They have been created, either by 
Nature, or by Man with too many protons or too 
many neutrons. Sooner or later they remedy this 
fault of their creation by changing one form of 
brick into another. The observing physicist sees this 
by a high speed electron being ejected and in many 
cases a penetrating electromagnetic ray, a gamma ray, 
is sent out also to signal the occurrence of the event. 


The radioactive elements have therefore two 
distinguishing characters. First of all, the average 
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time they exist before changing their nucleus varies 
greatly—we specify this by a so-called half life—the 
time during which half the nuclei will change over: 
second, by the characteristics of the radiations they 
emit in the process. The half lives of radioactive 
elements range from micro seconds to millions of 
years. The radiations, whether of electron or gamma 
rays, are specified by giving their energy in electron 
volts. Thus, radio cobalt, which is much used in 
radiography, has a half life of about 5 years and gives 
out gamma rays of a little over 1 million electron 
volts energy. The energy of the radiation determines 
its penetrating power and the cobalt radiation wil! 
penetrate in a useful way 2 to 6 inches of steel. 


The Creation of Radioactive Elements 


Radioactive elements were created in a wide 
variety in the initial creation process of our Universe. 
about 3 billion years ago. 


Since that time most of the short lived elemen‘s 
have returned to stabi'ity leaving, however. a few 
important radioactive elements particularly amongst 
the heavy elements. The best known amongst these 
are uranium and radium, but there remain altogether 
16 of the radio elements created by Nature. Radium 
has a half life of 1.600 years and gives rise to a chain 
of unstable daughter products, some of which—such 
as radon—are useful to industry. The first applica- 
tion of radioactive elements to industry came there- 
fore from the use of radium and its decay products. 


Most of the radio elements available to industry are 
now made in an atomic pile. Figures 2 and 3 show 


























i 





A \ 
i\ 


: 
B 
"A, | 


md, ot VA A a a 





Baad 


hile 


\ 
y fate 
i\ owe f 





Or acd 


ia 
\\ ately 


* ? bf ity , 





— 5 





B.E.P.O. exterior 


(bottom) 


Fig. 3 


Fig. 2 (top) B.E.P.O. interior 





343 





the interior construction and the exterior of the 
Harwell pile, which is now a principal source of 
creation of these elements. The pile consists of a 
pile of very pure graphite blocks between which are 
spaced 20,000 bars of uranium metal, clad in 
aluminium. The uranium nuclei split up at a con- 
trolled rate and throw out neutrons which split up 
more uranium nuclei in a so-called chain reaction. 
Heat equivalent to about 6,000 kilowatts is developed 
in the uranium metal bars; powerful gamma rays are 
emitted and neutrons fly about in all directions at 
high speeds. The uranium nuclei split up into two 
fragments which are usually radioactive. So amongst 
the waste products of the pile—the so-called fission 
products—we have at least 30 kinds of radioactive 
elements. 

For the most part, however, we use the neutrons 
flying about in the pile to create new elements. The 
neutron enters a nucleus and thereby increases the 
number of neutrons by one. This new nucleus will 
often be unstable and so a radioactive element has 
been created. For example, if we put cobalt wire 
or rod in the pile, a cobalt nucleus of atomic weight 
59 turns to cobalt 60, which emits the penetrating 
gamma rays I have spoken about. 

So, each Monday morning we load into the 
B.E.P.O. a large number of aluminium cans con- 
taining materials which are to be transformed into 
radioactive elements. Figures + and 5 illustrate this. 
They will remain in the pile for varying periods. The 
elements of long half life such as cobalt stay in a long 
time, because the radioactivity builds up steadily for 
a period comparable with their half life. Short lived 
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Fig. 4 Graphite stringers and holes 


clements will stay in for periods of a week or so 
and Monday morning sees a great activity in dlis- 
charging these elements. Figures 6 and 7 illustrate this. 
Radiography 

The industrial applications of radioactive elements 
are now in an interesting growing stage. The oldest 
application is to radiography since radon, the gaseous 
daughter of radium, has long been and is still used for 
this purpose. The penetrating y-rays from the radio- 
active products are used to take photographs simila? 
to X-ray pictures, to show up deficencies in castings, 
forgings, welds and assembled products. ‘The radio- 
active elements provide a wide range of radiations 
which can be chosen to suit the job. At one end of 
the energy scale the radiations from Thulium 170, 
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Fig. 5 Loading and unloading of pile 
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which have the modest energy of 85 kilovolts, are 
very suitable for radiography of light alloys since 
great penetration is not required and good contrast 
1s obtained. This is evidenced by Figure 8 which 
shows a radiograph of a radio valve and stop 
watch. Radio iridium (192) emits gamma rays of 
600 kilovolts maximum energy and is useful for thick- 
nesses of steel between 4 inch and 2 inches. It can be 
obtained in very strong sources and is used widely 
for testing of welded boiler plates and steam pipes. A 
typical technique is to insert the small source on the 
axis of a pipe and to wrap a flexible cassette of film 
around a peripheral weld. A 15-minute exposure 
will then reveal the whole weld in a picture that can 
be shown to the welder. Figures 9 and 10 show 
typical arrangements. When I was in New Zealand I 
visited a new hydro-electric station and was interested 
to find that faulty welds in some of the Penstocks 
were being radiographed on the site by the use of 
radio iridium sources flown out in 7 days from Har- 
well. Figures 11 and 12 show typical sources and a 
radiograph of a faulty weld. The radio iridium has 
the advantage of high intensity for a given price, but 
loses half its activity in 70 days and has to be re- 
turned to the pile to be reactivated. 


Radio cobalt has a longer half life of 5.3 years and 
emits gamma rays of 1,200 kilovolts energy. It is 
therefore useful for steel thicknesses of up to 6 inches. 
Figure 13 illustrates a panoramic exposure arrange- 
ment, whereby many castings from a single source 
can be radiographed. 


Fig. 7 Packing container for isotopes 
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Fig. 8 Radiograph of 
Stop Watch and 
Radio Valve 


Radiography can also be used to check the assembly 
of mechanism inside opaque cases. Figure 14 shows 
a radiograph of a telephone receiver. 

Radioactive elements can also be used to show up 
fine surface cracks in metals. An experiment was 
carried out for The de Havilland Aircraft Co., who 
wished to search for fine cracks in propeller metal. 
So a solution of radio phosphorus—which emits 
electrons—was made in a detergent in order to reduce 





Fig. 9\a) Method of radiograph of welds 


the surface tension. The solution thus spread uni- 
formly over the surface. After removing the surplus 
a photographic film was put in contact with the metal 
surface. Since the radio phosphorus solution had 
penetrated the cracks, the film was blackened in the 
position of the cracks. This is the method of radio 
autography. 


Use of Radiation to determine Strip Thicknesses 
and Package Filling 


The number of electrons transmitted by materials 
depends on the thickness of the material, its density 
and the energy of the electron. We can therefore 
measure continuously the thickness of strip as it comes 
from the rolling mill, by placing a radioactive source 
emitting electrons on one side of the strip and a 
meter to measure the electron intensity on the other. 
Figure 15 illustrates the principle. Gauges of this 
kind are in use commercially for the measurement 
and continuous thickness control of steel, brass, 
copper, cardboard, plastic film, paper. Thallium 204 
is used for materials having weight up to about 120 
mil‘igrams/sq. cm. Strontium 90 emits more pene- 
trating electrons and is used up to four times greater 
density of material—up to 1/16” aluminium, for 
example. For still heavier materials, gamma _ rays 
from iridium can be used. 

This same property of radiation can be used to act 
as a control on package filling. Thus it is possible 
to detect that a single tablet is missing in a packet of 
aspirin (Fig. 17). 

















Fig. 9 (b) 
Method of radiograph 
of welds 








Radioactive gauges can also be built to measure the 
thickness of plating, such as tin plating. The electrons 
from a radioactive source are scattered backwards into 
a counter, mainly by the tin layer which is heavier 
than the substrate. By such a device the thickness of 
the tin plate can be measured with an accuracy of 
1/100,000 inch. This obviously enables great control 
and economy of material to be obtained (Fig. 16). 


This same method of back scattering can be applied 
to measure the wall thickness of steel tubes having 
diameters of 2 inches upwards and a wall thickness of 





0.1% to 1”. Quite small sources can be used and 
measurements of wall thicknesses can be made with an 
accuracy of 3 to + per cent. This enables the corrosion 
of tubes to be followed. 

There is a possibility that coal can be separated 
from shale by taking advantage of the different 
scattering of gamma rays. Thus, in a preliminary test 
it was found that the radiation from Thulium was 
back scattered about 25 per cent. more from coal than 
from shale. A belt conveyor would carry the coal plus 
shale and an ejector would get rid of the shale auto- 
matically. 


Fig. 10 Boiler weld tests 
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Fig. 11 Radioactive sources 
Applications of the lIonising Properties of 

Radiation 

When high speed electrons pass through gases they 
displace electrons from the atoms of the gas, and 
leave it in a so-called ionised state which conducts 
electricity, since the displaced electrons can move 
freely in an electric field (Figs. 18 and 19). 

This property can be used industrially to conduct 
away troublesome electric charges. This happens, for 
example, in the weaving of some fabrics such as nylon. 
The fabric collects electric charges and thus attracts 
dirt and produces marks. If the air is made con- 
ducting by a radioactive source, the electric charge 
leaks away and marking is prevented. Static elimin- 
ators have been developed by the Shirley Institute, 
using Radio Thallium or Radium Strontium incorpor- 





Fig. 12 Faulty weld 
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ated into a silver foil. Figure 20 shows the results 
achieved. 

This property of ionising gases is also useful in 
helping cold cathode valves to become conducting 
at a consistent voltage. So a little radioactive hydro- 
gen is introduced into the valve and then taken out 
again, but leaving enough behind on the walls to 
throw out sufficient electrons to produce the requisite 
amount of ionisation. 

Process Control 

Radioactive materials can be used for a wide 
variety of process controls, by making use of the 
extremely sensitive methods available for their de- 
tection—methods which can detect as little as 10°" 
grams. In one interesting example, a cattle food 
manufacturer was adding a very small trace of a 
vitamin to a large amount of cattle food and it was 
difficult to establish if his mixing process was ade- 
quate enough. So a small amount of radioactive 
sodium chloride was added to the vitamin before 
mixing. The food was then added to a conveyor belt, 
where a counter indicated the activity and showed 
directly whether the mixing was uniform. Figure 21 
illustrates this. 

The Chemical Engineering Division at Harwell 
have used radioactive tracers to control separation 
processes. Hafnium and Zirconium occur together 
in Nature and have to be separated to produce 
Zirconium metal suitable for atomic piles. This can 
be done in an ion exchange column. A little radio- 
active Zirconium and Hafnium is added to the 
material to be separated. The two materials are first 
adsorbed on the ion exchange resin until the resin 
is saturated. At this stage, radioactivity begins to 
appear at the bottom of the column. A washing out 
agent for one material is added and it is possible by 
measuring the radioactivity to measure how much of 
it is removed. When the greater part of this con- 
stitution has been washed out, the second washing 
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Fig. 13 Panoramic exposure 
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Fig. 14 Radiograph of a telephone receiver 


out agent is added and so the second material is 
separated. 


Leakage and Penetration Testing 

The ease with which small amounts of material 
can be detected by their radioactivity makes it 
possible to use radioactive tracers as leak detectors. 
Radio Sodium is dissolved as sodium carbonate in 
water at quite low levels of activity and inserted into 
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Fig. 15 Thickness gauge 
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Fig. 16 Back scattering gauge 


a leaking water main. Measurements are then made 
of ground water samples with a radiation counter. It 
proved to be possible to detect leaks as small as one 
pint per hour. 

Leaks in underground cells can also be detected 
by radioactivity. In France, a number of long dis- 
tance telephone cables contain paper-insulated wires 
in a jute-covered lead envelope under 0.8 atmospheres 
of nitrogen. Any hole in the lead envelope would be 


349 








Fig. 17 Package filling detector 


disastrous if not detected and repaired before water 
has time to leak in. The approximate position of 
the leak can be found by pressure fall methods. A 
radioactive gas, methyl bromide with radiobromine, 
is then injected. The leakage can then be detected 
by instruments carried above ground by a man 
walking at a brisk pace (Fig. 22). 
Use of Radioactive Sources as Markers 

It is often necessary to determine the position of 
objects in underground borings or pipe lines. Thus a 
50-mile pipe line in Scotland had to be cleared before 
admitting oil. This was done by a scraper—* Go 
Devil”. If it got stuck it would be very difficult to 





Fig. 18 Discharge of static 





Fig. 19 Discharge of static 
locate the exact position, so a small source of radio 
cobalt was attached, which could easily show up the 
position (Fig. 23). 

In drilling vertical and horizontal bore holes for 
underground gasification work, it was desirable to 
measure the miss distance of the two bores. So a 
radio cobalt source was put in one bore and a radia- 
tion meter in the other, enabling the miss distance to 
be measured with an accuracy of a few inches. 

In a similar way, the arrival of the interface 
between two batches of oil in a pipe-line can be 
determined exactly, so that the new batch of oil can 
be diverted to a separate tank (Fig. 24). 

















Fig. 20 Fog marking 
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In addition to these proved applications of radio- 
active materials to industry, new and larger scale 
applications are beginning to appear on the horizon, 
with the coming advent of much larger radioactive 
sources. 

The applications I have described so far have 
required radioactive sources having an activity at the 
most equivalent to that of a gram of radium. 

We can now produce radio cobalt or radio iridium 
sources having an activity 1,000 times higher—we 
call this a 1,000 curie source. We can also envisage 
within 2 or 3 years extracting from radioactive waste 
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Fig. 21 Cattle food mixing 
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products, sources of radio caesium 100,000 times 
ereater than one gram of radium. 

We are at present using a 300 curie Radio cobalt 
source at Harwell to study the effect of radiation on 
chemical reactions. In these reactions gaseous pro- 
ducts, such as ethylene, are transformed by high 
temperature and pressure in the presence of a catalyst 
into a polymer, such as polythene. Now it turns out 
that these reactions will take place in the presence 
of radiation without the high temperature. This 
might result in production economies. 

Radiations can also change the properties of the 
polymer by producing more cross linkages in the 
molecule. 


Applications to Industrial Research 


Many applications to industrial research have been 
found which make use of the great sensitivity of 
methods of detection of radioactive elements. 
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Fig. 22 Telephone cable leaks 
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Fig. 23 Go Devil 


Thus, Messrs. Courtaulds wished to determine the 
distribution of lubricant used in spinning nylon thread 
along the thread. So a little radioactive methyl 
bromide was added to the lubricant and after 
spinning, the fibre was placed over a photograph film. 
On development the film was blackened in propor- 
tion to the intensity of the radioactivity which in turn 
was proportional te the thickness of lubricant at that 
point. Figure 25 shows the photograph of the distribu- 
tion. As little as 10°” grams lubricant per centimetre 
of fibre length could be detected. 


Lubrication research studies have been facilitated 
by making a piston ring radioactive by exposing it 
in a pile. The radioactive iron of the piston ring is 
rubbed off and appears in the lubricant and on the 
cylinder wall. The amount of this can easily be 
measured by a photographic film in the case of the 
cylinder wall and by an electrical counter for the 
lubricant. In these studies, the wear of 10-* grams 
could be measured. By this very sensitive method the 
time to obtain results is greatly reduced. Figure 26 
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Fig. 24 Oijl Pipe Line Interface Marker 
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shows this. Similar studies have been carried out 
on commercial passenger aircraft. The occurrence 
of excessive wear of moving parts can be detected at 
an early stage. This may well simplify the problem 
of maintenance. 

Factories carrying out operations on toxic products 
requiring special ventilation arrangements to ensure 
that tolerance breathing doses are not exceeded. can 
make use of radioactive gases to check the dispersion 
of the air used for ventilation. Figure 27 shows a 
ventilated hood over a machine engaged on such 
operations. A radioactive gas is introduced at this 
point and measurements are made at other parts of 
the building to ensure that the system is effective. 
Development of Industrial Applications 

Figure 28 shows the growth of industrial applica- 
tions of radioactive elements. Although their use 
is developing rapidly, we feel that we are only at the 
beginning of such beneficial uses. 


Industrial organisations interested in using these 





Fig. 25. Nylon lubrication 
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Fig. 26 Friction and lubrication studies 


new tools can obtain advice from the Industrial 
Applications Group of the Harwell Isotope Division 
who are always prepared to give advice and on 
occasions to make preliminary investigations of 
possible applications for a modest fee. This relieves 
the industrial organisation from the necessity of 
buying electronic equipment before the application 
is proved. 


We are also prepared to train industrial staff at our 
Isotope School which runs 4-week courses at regular 
intervals. This school teaches techniques and also 
deals with the elementary health precautions which 
are necessary for those using radioactive materials. 
These health precautions are simple and standardised 
and no organisation need be deterred from using 
radioactive elements for ‘ fear of the atom’. 


I hope, therefore, that members of your Institution 
will take advantage of the many opportunities which 
radioactive elements now provide of increasing in- 
dustrial productivity—one of the most important of 
our national tasks. 


ANNUAL SHIPMENTS OF ISOTOPES FROM 
HARWELL UNITED KINGDOM 











| 1947 1948 1949 1950 1951 1952 
Hespitals 5 49 | 904 1669 2801 3354 
Universities 36 435 | 464 769 810 797 
Industry - 1g 88 136 © 533. Go2 
Government 
Departments 25 99 | 184 137 398 217 
Agriculture and 
others 4 13 II 25 34 36 
A.E.R.E. 65 764 | 1063 1273 «1783 1396 
U.K. TOTAL | 135 1379 2714 4309 6359 6402 





Fig. 28 Annual shipment of isotopes 
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Discussion 

A report of the Discussion following the presen- 
tation of Sir John Cockcroft’s Paper will appear in 
a subsequent issue of the Journal. 
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| grr iehesting executives frequently require special 
information in order to solve their particular 
problems. A Sales Manager may have to estimate 
the market for a new chemical. A Production 
Engineer may require technical data in order to 
undertake the high-speed machining of steel. A 
Works Manager may have to find the correct anti- 
corrosive treatment for a certain type of ferrous 
metal. This kind of information and much else can 
often be obtained from those who have a specialist 
knowledge of the subject. There are also many cases 
in which the published results of investigations into 
special problems will be available in libraries. 

The Department of Engineering Production of the 
University of Birmingham has carried out studies, 
during the past 18 months, into the dissemination and 
use of specialised information throughout Midlands 
industry. Particular attention has been paid to the 
ways in which information, especially scientific and 
technical information, originates and finds application. 

Many persons have co-operated in this work. They 
include, in the manufacturing and commercial fields, 
the managers of local companies, the research 
directors and information officers of industrial 
laboratories and of research associations and members 
of the staff of the Birmingham Chamber of 
Commerce. Information has also been furnished by 
members of the staff of the University of Birmingham 
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Department of Engineering Production at the University of Birmingham, 
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After graduating in Mechanical Engineering and gaining the Associateship 
of the Royal Technical College of Glasgow, he served from 1941 to 1945 as 
an Engineer Officer in the Royal Air Force. Subsequently he joined Messrs. 
John Brown and Co. Ltd., Clydebank, and later Messrs. Yarrow and Co. Ltd., 


Immediately prior to taking up his present appointment, he completed the 
post-graduate Diploma Course in Engineering Production of the University of 


and by members of the Civil Service and of Govern- 
ment agencies. 


The Information Needs of Management 


The number of sources from which co-operation 
had to be sought emphasises the variety of organisa- 
tions which comprise present-day industrial society. 
The company, however, is the basic unit in this 
society. Information practice is therefore best 
examined in relation to the needs of company 
managers. 

The environment of the modern business unit 
embraces a number of inter-related interests. These 
are shown diagrammatically in Fig. 1. The manage- 
ment of the unit is concerned with forecasting, 
planning, co-ordinating and controlling the business 
activities. In so doing, the managers must take 
account of the distinctive views and opinions of the 
four sections of the community involved in company 
activities. 

These four sections of the community can be des- 
cribed as the consumers, the shareholders, the suppliers 
of raw materials, services and equipment and the em- 
ployees. The views and opinions of these sections are 
expressed by bodies which represent their particular 
interests. These views and opinions can also be 
consolidated and presented in the Press. The bodies 
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Fig. 1 The Environment of the Modern Business Unit. 
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themselves can be designated as marketing, financial, 
supply and labour organisations. These organisations 
are the information sources through which manage- 
ment can maintain contact with the consumers, 
shareholders, suppliers and employees. 

Management, in addition, is called upon to react 
to social and technical changes which take place in 
the course of time. These pressures, as they may be 
called, are evidenced by public opinion, legislation 
and by the effects of scientific and technical research. 
Many such social and technical changes are initiated 
by bodies which serve particular interests, or which 
are concerned to advance knowledge in special fields. 
Other changes originate from the community at large. 

The company can be aided in two ways by the 
views, opinions and factual knowledge of outside 
sources. First, such information can be of help in 
deciding on company policy. Second, such infor- 
mation from outside sources can be used to assist 
management to carry this policy into practical effect. 
Management activities have, since the time of Fayol, 
usual'y been divided into six major functions. These 
have been variously named at different times but 
can be considered as finance, commercial, technical, 


accounting, production, and personnel. These are 
listed in Fig. 2. 

The main aim of the general management function 
is to co-ordinate the other functions so that the 
policies laid down by the Board of Directors can be 
effectively implemented. This purpose can only be 
fulfilled if, in addition, the activities of the company 
are co-ordinated with those of the other elements in 





FINANCIAL e.g. provision of capital 
COMMERCIAL e.g. purchasing and sales 
TECHNICAL e.g. research, design, plant 
engineering 
ACCOUNTING e.g. costing, budgeting 
PRODUCTION e.g. pre-planning, materials 
control 
PERSONNEL e.g. recruitment, training, 
welfare 
INFORMATION 
i.e. the collection, classification and dis- 
semination of information required by 
the organisation. 











Fig. 2. Management Functions 
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BANKING Joint stock banks 

MONEY MARKET Acceptance and discount 
houses 

CAPITAL MARKET Stock exchange, issue 
houses 


LAND & PROPERTY Legal firms, estate agenis 
INSURANCE Insurance companies, 
classification societies 


GOVERNMEN| 
FINANCE 


Industrial and Commercial 


Finance Corporation, Fin- 
ince Corporation for 
Industry 
INTERNATIONAL 
FINANCE 


Mutual Security Agency, 


Colombo Plan 








Fig. 3. Financial Organisations 


industrial society. Certain information needs must 
be met if such co-ordination is to be achieved. These 
needs can best be examined by considering some of 


the 


organisations which form the link between the 


major management functions and the four sections 
of the community involved in the company. The 
agencies through which social and technical pressures 


are 


brought to bear on the company must also be 


examined. 


(a) Financial and Commercial Organisations 
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The basis of successful company operation is 
a sound financial policy. The financial organisa- 
tions with which management comes into contact 
will therefore be examined first. Some of these 
are indicated in Fig. 3. They are organisations 
which are involved in company finance. The 
initial capital of a joint stock company, it must 
be remembered, is obtained from the share- 
holders. Money for the day-to-day conduct of 
the company, e.g., the payment of wages and the 
purchase of raw materials, must be obtained 
from the sale of manufactured goods. If sales 
cannot be met or if money becomes tied up in 
temporarily unusable form, e.g. in semi- 
processed parts or in raw materials, then there 
may be inadequate cash in hand to meet operat- 
ing requirements. Such contingencies may 
possibly be met by securing a loan from a bank 
or an individual. Cash might also be obtained 
by encashing bills on the money market. This 
action would involve contact with acceptance 
and discount houses, merchant bankers and the 
like. Money required for a longer period could 
be obtained by issue of a Debenture. The only 
way, however, in which fresh money could be 
brought into the business, apart from using 
reserves built up from former years’ trading, 
would be to approach investors through the 
medium of the Stock Exchange. Shares might 
be taken up, not only by individuals, but by 
organisations such as insurance companies, in- 
vestment trusts, issue houses and other organisa- 
tions concerred with company finance. There 
are, indeed, many specialised organisations 
concerned with the provision of company 
finance. Specialised organisations are also in- 





volved in the transfer of land and property and in 


insurance. The effect of some aspects of national 
and international finance will be mentioned 
later. 

The immediate policy of the company is 
determined by the business and trading position. 
Fig. + lists some of the marketing organisations 
which serve as information sources for manage- 
ment. The consumer, who can be either an 
individual or an organisation, can be reached 
through one or other of several routes. The 
local sales organisation of the company, retailers 
(traders, multiple stores or co-operatives), whole- 
sale and trade suppliers, distributive trade 
associations and marketing boards, are some of 
the channels by which consumers are supplied. 
The company sales staff may be called upon 
to assess the demand for the products. Market 
research consultants, can, however, be used to 
obtain this information. Advertising agencies 
and consultants may be employed to promote 
sales. Information about both the home and 
overseas market can be obtained from organisa- 
tions such as the Board of Trade and Chambers 
of Commerce. 





Chambers of Commerce 
Board of Trade 

Trade Associations 
Development Associations 





CONSUMERS 

e.g. individuals 
other companies 
municipalities 
nationalised industries 
Government Departments 


DISTRIBUTORS 


e.g. local sales organisations 
retailers 
wholesalers 
marketing boards 
shipping agents 


INFORMATION SOURCES 
HOME OVERSEAS 


Chambers of Commerce 
Board of Trade 

Sales Agencies 

Foreign Office Attachés 








Fig. 4. Marketing Organisations 


The practices of suppliers of raw material, 
equipment and services may have a considerable 
influence on the trading position. Some types 
of supply organisations are listed in Fig. 5. 
Raw materials may be obtained from a wide 
range of sources. Under present trading condi- 
tions, the activities involved in purchasing may 
go far beyond mere acquaintanceship with 
trade sources of supply and the establishment 
of commercial relations. The whole _pre- 
planning of production may depend upon the 
tonnages of material made available by the 
suppliers. A high degree of co-ordination be- 
tween seller and buyer may be required. If raw 
materials or minerals have to be procured, then 
purchasing activities may involve surveys of 








RAW MATERIALS other companies 
FUEL & POWER British Electricity Authority 
WATER Local Government Authority 


TRANSPORT British Transport Commission 
BUILDINGS & PLANT architects 


SPECIAL SERVICES managerial and technical con- 





nationalised industries 
Government agencies 


Gas Council 
National Coal Board 


statutory company 
catchment board 


port and airport authorities 
shipping companies 
exporters 


civil and structural engineers 
local planning authorities 
Ministry of Works 


sultants 
punch card services 








Fig. 5. Raw Materials, Service and Equipment Supplying 


Organisations 


world natural resources and rates of extraction. 
The supply of fuel and power is now a national 
responsibility. Management must accordingly 
be aware of the trends of opinion as they affect 
these matters at a national level. The practices 
of transport organisations may also have con- 
siderable influence on the trading position. 
Among the trading information upon which 
management must have information are 
suppliers’ practices concerning trade discounts, 
contra-accounts, credits and returns § and 
carriage charges. The erection of buildings and 
plant involve contact with various professional 
and legislative bodies. These include architects, 
builders and civil engineers, as well as local and 
national Government authorities. 

From time to time a need for special services 
may arise. A large number of bodies serve 
industry, either on a consultant basis or by 
providing special facilities. These include 
managerial and technical consultants, punch- 
card services, computing and testing services, 
most of which are available on a commercial 
basis. 

The financial and commercial circumstances 
in which the company operates are bound up 
with the wider issues of national and inter- 
national finance and trade. Variations in the 
Bank Rate, Government directives setting out 
the conditions upon which the banks are to loan 
money and such actions have direct reper- 
cussions upon the policy and actions of the 
company. The sum total of these effects 
throughout industry is in turn reflected in the 
state of the national finance. There have also 
to be taken into account the arrangements made 
between nations to secure the flow of money 
and trade into designated areas of the world. 
Exchange control systems, and the creation of 
special organisations such as the Mutual 
Security Agency and the Colombo Plan, are 


among these. Overseas trade is also directly 
controlled by reciprocal trade agreements be- 
tween nations, tariff laws, customs regulations 
and practice, taxation arrangements, quota 
restrictions and the like. 

(b) Labour Organisations Personnel work has 
two aspects. First, a labour force adequate to 
meet the company’s needs must be recruited 
and trained. Second, the morale of the force 
must be built up so that the potential working 
capabilities of the employees are realised. Some 
of the organisations involved are listed in Fig. 6. 

Employees can be obtained direct'y by 
advertisement. They can also be obtained 
through the Ministry of Labour and its agencies 
(e.g. the Scientific and Technical Registry and 
the Youth Employment Service), the Universi- 
ties (by way of Heads of Departments or 
Employment Bureaux), or through agencies such 
as the Public Schools Employment Bureau. 

National educational curricula and_pre- 
scribed standards of attainment gradually alter. 
Management must appreciate how the policies 
of bodies such as the Ministry of Education 
and the Board of Trade will affect the recruit- 
ment policies of the company. Company 
training programmes, where these exist, have 
to be co-ordinated with the regional and 
national facilities for education and training. 

The importance of the human factor in 
industry is now recognised. Conditions of 
employment, wage-plans, promotion and redun- 
dancy policies, medical and ambulance services, 
safety organisation and training, canteen 
arrangements, pension and welfare schemes are 
among the factors which are the concern both 
of the company and of independent bodies. 
Ventilation, heating and lighting are fields in 
which research is being actively carried for- 
ward. Among the organisations concerned with 
these human factors are the Medical Research 
Council, the Ministry of Labour, especially the 
Factory Inspectorate, and also the Research 
Stations of the Department of Scientific and 
Industrial Research as, for example, the Build- 
ing Research Station. The development of good 
working relations within the factory is an area 








RECRUITMENT The Press 
Ministry of Labour 
Universities 
Employment Bureaux 
TRAINING Government Departments 
Universities 
Professional Institutions 
EMPLOYMENT AND Ministry of Labour 


WELFARE Medical Reseach Council 
National Institute of Industrial 
Psychology 
NEGOTIATION AND National Councils 
CONSULTATION Employers Federations 


Trade Unions 








Fig.6. Labour Organisations 
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PUBLIC OPINION applied by the Press 
ACTS OF applied by Government Depts. 


LOCAL REGULA- e.g. Public Health Department 
TIONS & BYE-LAWS Public Works Department 


PARLIAMENT e.g. Treasury 
Ministry of Supply 
Ministry of Labour 
Board of Trade 


applied by Municipal Offices 


materials are made available and new tech- 
niques of manufacture are devised. The research 
sources include Research Stations of the Depart- 
ment of Scientific and Industrial Research, 
Research Associations, Universities, Technical 
Colleges, sponsored research institutes, commer- 
cial laboratories and company laboratories.The 
scientific and technical knowledge obtained as 
a result of incessant research and continuing 
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(d) Technical Pressures The _ industrial 


) 


Fig. 7. Social Pressures 


in which work has been done by organisations 


experience is disseminated chiefly as published 
material. It is mainly in this form that it is 
preserved in libraries throughout the country. 
Management is also affected by the codification 
of practice which is carried out by bodies such 


such as the National Institute of Industrial as the British Standards Institution. 


Pyschology and the ‘Tavistock Institute of 
Human Relations. 


The successful operation of the company 
depends largely on the planning of manufac- 


Social Pressures (Fig. 7). The currents of turing activities in advance of production. 


opinion and trends of thought which sweep 
society become consolidated and formalised in 
the press. Management is closely affected by 
such views and opinions. In time these tend 
to become expressed in controls and regulations 
which affect the individual company. Much of 
the best practice in industry is given legal 
sanction by what may be termed constructive 
legislation. Examples of the embodiment of 
desirable practices into law are given by the 
Factory Act and the National Insurance Aci 
(which safeguard the interests of employees), 
the Company Act (designed largely to protect 
the investor), and the Patent Act (which safe- 
guards some of the technical activities of the 
company). Parliament, it is important to note, 
takes cognisance of specialist bodies and the 
influence extended by formalised opinion. The 
Stock Exchange, for instance, is afforded legal 
recognition. A further example is provided by 
the legal requirements which must be met by 
a company which goes to the public for funds. 
In these circumstances, time must be allowed 
for informed opinion to be expressed in the 
financial and technical press. Much legislation 
is, however, of a regulative nature. The object 
of this is to ensure that the industrial resources 
of the nation are used to meet the country’s 
needs. The Board of Trade and the Ministry 
of Supply are among the departments con- 
cerned with this type of regulation. There 


Materials and special tools may have to be 
brought in from outside sources; sub-contracts 
have to be placed. The methods of organising 
machines and employees to perform manufac- 
turing operations are the subject of an exten- 
sive and growing literature. The analysis and 
improvement of the existing processes, work 
place layouts and manual operations used in a 
company have now assumed great importance. 
These analytical techniques are the concern of 
organisations such as the British Institute of 
Management and the Institution of Production 
Engineers. 

The technical press plays an important part 
in disseminating information on new methods. 
Technical change is also stimulated by the 
evidence of progress indicated at Trade Exhibi- 
tions and by agencies such as Development 
Associations and Productivity Councils. 


Examples of Information Work 

This survey of the environment of the modern 
business unit indicates the types of organisations 
which can be used to meet the information needs of 
managers engaged in different company activities. 
Two examples will serve to illustrate how these 
specialist sources of information can be used. These 
examples have been selected from a number which 
were received under a Technical Enquiry Scheme 
operated for an experimental period by the Depart- 





are also local regulations and bye-laws to 
be considered. 


company is engaged in processing raw 
materials into products. Two aspects of 
this work can be recognised. There are 
the technical considerations pertaining 
to the design and the manufacture of the 
product and there is also the organisation 
of machines, materials and employees to 
carry out these activities. 

Research into the properties of materials 
and into methods of manipulating them 





THE TECHNICAL PRESS 
RESEARCH & DEVELOPMENT SOURCES 


DSIR and the Research Stations company and commercial 
laboratories 

Other Government Departments Co-operative Research 
Associations 

Patent Development Organisations Research Institutes 


Universities 
Professional and Learned Societies 
COMPETITORS PROGRESS (in adoption of new 
practices and equipment). 
Trade Exhibitions Anglo-American Productivity Council 
Development Associations British Productivity Council 








is being continuously carried forward. As 
a result, new data is established, new 


Fig. 8. Technical Pressures 








ment of Engineering Production, acting in co-opera- 
tion with the Birmingham Chamber of Commerce. 
Under this scheme, the normal facilities of the 
Information and Statistical Department of the 
Chamber were extended to include the handling of 
enquiries for which no source of information was 
known or locally available. The enquiries were 
scrutinised by an Information Panel, representing 
regional and national information sources, which put 
the enquirer into touch with the appropriate source 
of information. The purpose of the scheme was to 
assess the nature and extent of the local demand for 
scientific and technical information and to acquaint 
Chamber of Commerce Members with the use of 
sources of information. 


(a)Metal Corrosion An enquirer wrote in to 
ask if there was any Department at the 
University which could help him with a prob- 
lem causing him endless trouble, particularly 
with his export market. He enclosed two bars 
that formed part of the handle of the coffin 
furniture sets which he manufactured. These 
had been corroded, apparently by acids in the 
wood. He explained that this wood came from 
Borneo and that he used off-cuts. He asked for 
advice as to a type of wood which would not 
contain acids likely to attack the nickel-plated 
steel tubes. 

The Information Panel directed the enquirer 
to the Forest Products Laboratory of the De- 
partment of Scientific and Industrial Research. 
This organisation is listed in the directories and 
guides to specialist sources of information as 
covering all aspects of timber research. 

An analyst’s report was received from the 
Laboratory. The two handles, it was stated, 
contained considerable quantities of sodium 
chloride. It was pointed out that this had the 
effect of keeping the surface of the wood damp 
under what would normally be dry conditions 
and thus promoting corrosion of the steel 
through pores and other imperfections in the 
nickel plating. Under these conditions the 
corrosion was particularly rapid, as the salt 
acted as a good electrolyte. PH figures to 
support this opinion were quoted. The wood, it 
was suggested, might have been part of a baulk 
of timber which had floated in sea-water for a 
considerable period. The timber submitted was 
identified and some notes on this and other 
woods suitable, if not contaminated with sea- 
water, were given. 

The handling of this enquiry illustrates the 
practical aid which managers can obtain from 
Government research sources. The Department 
of Scientific and Industrial Research, which 
was approached in this instance, is concerned 
with the industrial application of all branches 
of natural science. There are some fourteen 
research stations which cover, between them, a 
wide range of scientific and technical fields. 
The specialised knowledge accumulated at these 
stations is in general freely available and many 


thousands of enquiries are dealt with each year. 
The services given by the Research Stations, 
such as the Forest Products Research Labora- 
tory, are supplemented by a Technical Inform- 
tion Service at D.S.I.R. headquarters. This 
service will put enquirers where necessary into 
contact with specialised sources of scientific and 
technical information. 


(b) High-Speed Machining of Steels An en- 


quirer, unable to locate any up-to-date informa- 
tion on the high-speed machining of steel, posed 
the following question :— 

“In 1931 a patent, later bought by Krupps, 
was taken out by Dr. Salmon regarding the use 
of super-critical speeds when machining metals. 
Has any recent research been carried out re- 
garding the use of high speeds—of the order of 
2,000 feet per minute or greater—when 
machining plain carbon and alloy steels? If 
not, what information is available regarding 
high speed machining with particular reference 
to the parting off operation? ” 

The enquirer was referred to the Production 
Engineering Research Association as the main 
source of information in this field. 

Information was also furnished by two 
manufacturers of machine tools. The first gave 
three references to periodical literature. The 
articles concerned dealt with the carbide milling 
of steel at 6,300 feet per minute, with the high 
speed cutting of metals and with high speed 
machining in general. The second manufac- 
turer gave information on the applications of 
his company’s tools to the finish machining of 
mild steel gear blanks at 2,000 feet per minute. 
He also referred to details of American labora- 
tory tests at sub-zero temperatures carried out 
at such speeds. 

Information was also given by the Mechani- 
cal and Engineering Research Organisation of 
the Department of Scientific and Industrial 
Research. The Materials Division supplied 
further references to articles on the subject. A 
note was given on the limitations of the original 
work on which the patent was based and some 
comments on the basic problems of high speed 
cutting were made. 

The example illustrates the way in which it 
is possible to identify organisations at which 
experimental work is being carried out and the 
manner in which managers can, by suitable 
enquiry, build up information on contemporary 
practice. This is the first step towards the use 
of information sources. In this instance, before 
a specialist organisation could give effective aid 
further details of the circumstances surrounding 
the enquiry would have to be known. The 
success with which information sources can be 
used depends not only on the specialised 
knowledge which is available, but on a close 
understanding of the needs of the enquirer. 
Only thus can irrelevant information be ex- 


cluded. 
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The Use of Information 


These examples emphasise the closely integrated 
nature of the modern business environment. Mana- 
gers are affected by Government legislation, the 
emphasis on the human factors in industry and the 
results of scientific and technical research. These are 
also the concern of specialist organisations represen- 
ting the interests of consumers, shareholders, suppliers 
and employees and of agencies through which social 
and technical pressures are brought to bear on the 
company. Further studies carried out by the Depart- 
ment of Engineering Production, in co-operation with 
the executives of local companies, have yielded an 
insight into present managerial practices by which 
contact between managements and outside sources 


of information is maintained. 


Some of the methods 


adopted by managers who have set out to make 
systematic use of outside sources of information have 
also been studied. 


(a) Management Practice In practice executives 
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use information sources in two ways. Firstly, 
they use the sources to keep up-to-date with 
developments in particular fields. Secondly, 
they use the sources to seek the solution to 
specific problems for which the answer cannot 
be found within the company. In some cases 
the company specialists are responsible for 
maintaining contact with information sources. 
In cases where job specifications exist, these will 
probably embody a statement that the executive 
will be responsible for acquainting himself with 
current developments in his field and where 
such information affects his colleagues, he wi'l 
be responsible for bringing it to their notice. 
In other cases, a particular executive may be 
charged with the responsibility for surveying 
current developments, usually those which are 
scientific and technical in nature. He is ex- 
pected to call the attention of general manage- 
ment to relevant items of information. The 
attention of executives tends, however, to be 
confined mainly to industrial information 
sources, as for example, other manufacturers, 
trade suppliers, and industrial laboratories. It 
would seem that the facilities offered by 
specialist organisations are not always appre- 
ciated. 


Specialist Organisations A first task of any- 
one wishing to use information sources is to 
identify the organisations which serve his needs 
and understand the particular interests with 
which they are concerned. There are many 
published guides to these sources. The scientific 
and technical field can be taken as an example. 
The organisation of civilian Government re- 
search in this country is set out in “ Govern- 
ment Organisation in the Civilian Field” 
(H.M.S.O.). The work carried out by the 
Department of Scientific and Industrial Re- 
search Stations and by the Research Associa- 
tions is set out in “ Brief Guides to the Research 
Activities of D.S.I.R. and the Research Sta- 





tions” (D.S.I.R.). The research being carried 
out in University faculties is listed in “ Guide 
to Scientific Research in British Universities ” 


(H.M.S.O.). Development Associations, Trade 
Associations and other bodies are listed in 
“ Industrial Research” (Dunsheath). Other 


sources are listed in ‘“ Records and Research 
in Engineering and Industrial Science” and 
“ Facts, Files and Action in Business” (Holm- 
strom). A collection of such books, together 
with Trade Directories, the Local Chamber of 
Commerce Handbook and the like, are a first 
step towards the systematic use of information 
sources. New guides, as they are published, can 
be noted from “ Aslib Information” and the 
collection can thus be maintained up to date. 
It may be useful to file the annual reports and 
one or two typical publications from various 
sources of information as a guide to their 
activities. 


(c) Published Material Much information which 


interests managers and engineers is in the form 
of printed matter. The use of this information 
is complicated by two factors. The first is the 
large number of disseminating sources and the 
many libraries in which information is retained. 
The second is the difficulty in handling printed 
matter because of its volume, the diversity of 
publishing methods used and because the 
material is mainly in the form of pamphlets, 
bulletins and periodicals. This sets problems in 
filing and library technique which are peculiar 
to this field. The executive, however, having 
identified the information sources of interest to 
him, can find out how they publish and arrange 
to receive their reports. He can acquaint him- 
self with the abstracts which cover his field. He 
can note the main bibliographical aids to loca- 
ting specific articles. There seem to be few 
engineers, for instance, who are aware that 
virtually all technical articles are indexed in 
Industrial Arts Index and in Engineering Index. 
The executive can also note the facilities pro- 
vided by specialist libraries such as those of the 
Research and Development Associations, the 
Public Libraries, the libraries of Learned and 
Professional Societies and the National Libraries, 
e.g. The Science Museum Library, the Patent 
Office Library and the Technical Information 
and Documents Unit of the D.S.I.R. 


(d) The Information Officer Information work 


is a technique. It is a technique in the same 
sense as drafting or motion study. There is no 
reason why any person who builds up a collec- 
tion of guide books to specialist sources of in- 
formation and takes the trouble to acquire an 
elementary knowledge of publishing methods 
should not benefit from the systematic use of 
information. But information work, like other 
techniques, requires specialists. These specialists 
are the Information Officers. Their services are 
needed if management is to obtain full and 
continuing benefit from the use of specialist 




















organisations and published material as sources 
of information. The Information Officer has to 
sift out continually from the existing mass of 
information, which is constantly being aug- 
mented, the material which has application in 
his own organisation. He classifies and indexes 
this material in terms of the needs of the users 
of his library. He then supplies this information 
either to meet the demands of enquiries or. 
more important, on his own initiative to 
stimulate creative work. The final selection of 
the information applicable and its interpretation 
and use is, of course, the work of Managers. 
Production Engineers and other executives. In 
industry the work of many information officers 
is biased towards the handling of scientific and 
technical information. Industrial research may 
involve library research, experiment or calcula- 
tion, alone or in combination. The Information 
Officer plays his part in this work alongside the 
project or development engineer and the de- 
signer. There are signs. however. that as the 
value of information work becomes apparent to 
management the scope of the work is widening. 
Information Officers are now being called upon 
to use their special library techniques and know- 
ledge of information sources to assist manage- 
ment in manv different fields. 


Conclusions 

The use of information is basically a problem in 
management organisation. The general management 
function must. in addition to co-ordinating the func- 


tional activities of the company, ensure Communica- 
tion between these activities and specialist bodies and 
sources of information outside the company. The 
importance of the functional activities varies in 
different industries and at different periods. In the 
same fashion, emphasis on the particular contacts to 
be maintained with outside sources will likewise alter. 
The organisational structure of companies aiffers with 
size and the personalities concerned. For the same 
reason, the steps which are taken to ensure the flow 
of information to executives will vary among com- 
panies. The extent to which management appreciates 
the importance of information work will also affect 
the leve! to which information techniques are 
developed. 

Management must forecast. plan, co-ordinate and 
control the business activities. To do this effectively 
the views, opinions and practices of shareholders, 
suppliers and employees must be known. In addi- 
tion, the effect of current and anticipated social and 
technical changes must be assessed. The systematic 
use of information provided by marketing, financial, 
supply and labour organisations, and the agencies of 
social and technical changes can do much to aid 
individual managers who make their own contacts 
with these information sources. A thorough survey 
of company needs is. however, likely to disc’cse the 
need to develop the information function as a formal 
management activity. In such a survey the require- 
ments of the company are balanced against the avail- 
able industrial. regional and national sources of 
information. The systematic use of these sources can 
only be fully obtained if the information function is 
the concern of a full-time Information Officer. 








CONFERENCE ON ACCIDENT PREVENTION 


The London Industrial Co-ordinating Committee 
has arranged a Conference to be held at the Caxton 
Hall, London, W.1, on Wednesday, 30th September. 
1953. 

The Conference will be opened by Mr. Harold 
Watkinson, M.P., Parliamentary Secretary to the 
Minister of Labour, and the speakers include Mr. 
C. F. Bruce. Production Engineer, ‘Thomas Hedley 
& Co. Ltd. (“Accident Prevention Training Schemes 
in Canada and in Great Britain”); Sir Robert Hyde, 
Director of the Industrial Welfare Society (‘ The 
Growth and Development of Accident Prevention 
Work ”’); and Mr. H. F. Chard, M.B.B.S., D.O.M.S. 
(“ Industrial Eye Accidents ”’). 

The proceedings will be summed up by Sir George 
Barnett, H.M. Chief Inspector of Factories. 

Admission to the Conference will be free, by in- 
vitation. Applications for tickets should be sent to 
the Hon. Secretary, London Industrial Co-ordinating 
Committee, c/o J. & R. Fleming, Ltd., 146, Clerken- 
well Road, London, E.C.1. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 


The Annual Meeting of the British Association for 
the Advancement of Science will be held in Liverpool 


from 2nd /9th September. 1953. 

These Meetings: are outstanding events in the 
scientific world, and may be attended by anybody 
interested in science, no technical qualifications being 
necessary. 

Full particulars may be obtained on application to 
The Secretary. British Association, Burlington House. 
Piccadilly, London, W.1. 


SYMPOSIUM ON TESTING AND STRESS GRADING 
OF TIMBER 


The Joint Committee on Materials.and their Test- 
ing, on which the Institution is represented by Mr. 
S. G. Nash, Member, has arranged a Symposium on 
Testing and Stress Grading of Timber, which will 
take place at the Institution of Civil Engineers, Great 
George Street. London, S.W.1, on 22nd September, 
1953. 


The Symposium is being sponsored by the Incor- 
porated Association of Architects and Surveyors, 75, 
Eaton Place. London, S.W.1. Members of the 
Institution who would like to attend the Symposium 
should apply to the Secretary of the 1.A.A.S. as soon 
as possible. 
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THE URGENCY OF SIMPLIFICATION 


IN PRODUCTION 


by T. H. WINDIBANK, C.B.E., M.1.E.E. 


Presented to the South Essex Sub-Section of the Institution on 24th September, 1952 


After service in the First World War, the author founded an electrical 
engineering business, Power Contracts Limited, which afterwards became 
associated with F. @ A. Parkinson, Ltd., ultimately merged into Crompton 
Parkinson Limited, in 1927. 


Mr. Windibank has held appointments in sales and commercial and works 
management, and is currently a Director of Crompton Parkinson, Limited, 
and Chairman of an Associated Company, Cooke @ Ferguson, Limited. 
During the last War, he was a member of the Eastern Regional Board of the 
Ministry of Production, and subsequently Chairman of the Chelmsford District 
Committee of the Eastern Regional Board for industry, and was a member of 
the Government Committee for Standardisation of Engineering Products, set 


up in 1948. 





Mr. Windibank serves on the Council of the British Institute of Manage- 


Mr. T. H. Windibank 


HAVE chosen my subject because I believe that 

after making allowances for all other influences. 
the actual consummation of Britain’s future pros- 
perity must fall in the main on the production ability 
of industry. Britain, early in the history of industrial 
development, became the largest exporter of manu- 
factured products. The missionary zeal of our sea- 
going nation penetrated into the far corners of the 
earth and began to contribute to the uplifting of 
living standards of the lesser developed nations of 
the world. Through these pioneering efforts the 
markets grew and, with them, Britain’s prosperity. 
Inventiveness, craftsmanship and cheap power were 
our principal assets and produced the goods that gave 
us the necessary purchasing power for raw materials 
in a free trading world. We no longer have the 
cheapest power and our population has nearly 
doubled during our century of industrial develop- 
ment. Other nations have learned the art of produc- 
tion, many with ample raw material sources within 
their own borders. 

Our future prosperity, indeed, our economic sur- 
vival, depends on our ability to compete in the 
markets of the world and to continue to take our 
share in providing the goods necessary to improve 
the living standards of the awakening backward 
peoples. 

These statements are not a new realisation— 
millions of words have been written and spoken to 
the same effect and it is important that we engineers 
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ment, of which he is a Founder Member. 


consider the action that lies in our power to grapple 
with the national problem. 

There remains to us our traditional craftsmanship, 
and our men of science and invention, the equal of 
any in the world. Our greatest need is rapid 
acceleration of our production efficiency. The im- 
portation of so much of our important material is a 
great handicap in first costs, and must be offset by 
higher efficiency in the conversion process. 


Some Contributory Factors 

There are, of course. many contributory factors to 
this objective, but I suggest the most important is 
the reduction of variety in the range of products, the 
simplification of the manufacturing process and in 
the product itself, to satisfy the greatest percentage 
of the needs of the market. 

In the last five years, a great deal more attention 
has been given by British industry to the subject of 
standardisation and its ramifications. Stimulation has 
come partly from the many visits of the industrial 
teams to the U.S.A. under the auspices of the Anglo- 
American Council on Productivity. Some evidence 
is offered by the fact that last year the issue of B.S.I. 
copies of Specifications was 845,000—more than 
double that of five years ago. 

Since the War there come into being the I.S.O., 
the international organisation for Standardisation, 
and also the Commonwealth Standards Conferences. 
The former comprises some twenty-eight countries 











and the latter the Commonwealth countries, of 
which Australia, Canada, India, New Zealand and 
South Africa are members with their own Standards 
organisations. There have also been the Conferences 
of the A.B.C.—America, Britain and Canada—con- 
cerned with co-ordination of Standards of essential 
importance for defence. 

The necessity for securing our share of world 
markets makes the work of the I.S.O. of prime im- 
portance to us. The urgency of standardising dimen- 
sions and criteria of merit, to ensure that whether we 
compete with East or West we are comparing like 
with like, must be evident to us all. 

The perils that face us in the world markets are 
considerable so long as there are no internationally 
accepted standards of comparison. The important 
ones are, first, from the East with the low labour 
costs and overheads resulting from lower living 
standards and E.C.A. subsidisation and, second, from 
the West by reason of the penetration of American 
standards and fashions to the countries receiving 
E.C.A. help. Let me say here that there is nothing 
but great respect and praise for this magnificent act 
of America to a war-stricken world, but standards 
take root and make subsequent change difficult. 





Importance of International Standards 

We have little to fear from these aspects if a 
measure of standardisation can be established and 
specialisation and simplification of our production 
follow. We possess all the skills for production and 
there are many examples in this country to prove it 
—all we need is a fuller opportunity to exercise them. 
That the U.S.A. appreciate the importance of Inter- 
national Standards shows through from time to time: 
for example, while the I.S.O. was meeting at 
Columbia University last June, the American auto- 
mobile industry posed one of their problems. I quote 
“ Business Week ”, a leading American Management 
Journal : 

‘“* American car makers recently discovered to 
their dismay that Switzerland had outlawed 
sealed-beam headlights. The Swiss said the 
bright. long-beamed American lights blinded 
pedestrians on winding mountain roads. The 
lights also frightened cattle. 

“Changing the headlights of American-made 
cars to a type legal in Switzerland is a major 
job. Swiss headlights are not only a different 
type, but a different size. With lights built into 
fenders and grills, a change means practically 
rebuilding the front end of the car. That costs 
so much that Americans are on the verge of 
losing the Swiss market for their cars. 

“Faced with this, Detroit auto makers 
suddenly decided to join the International 
Standardisation Organisation, through its U.S. 
member, the American Standards Association. 
What they wanted was standard mounting 
dimensions for headlights. Thus the holes in 
the fenders would be the same size and head- 
lights made in any country could be inter- 
changed. This would permit cars made in one 


country to be sold elsewhere without risk of 
major alterations to comply with local laws. 
The A.S.A. is now trying to see what it can do.” 


Unified Screw Threads 


Our century-old development has produced a 
state of mind that does not press International 
Standards with great urgency. An example, of which 
I am sure you will be very conscious, is “* Unified 
Screw Threads”. I quote our American reporter, 
again from the I.S.O. Conference : 

“Progress toward international standards is 
something like the movement of a glacier—in- 
evitable perhaps, but so slow that it is almost 
imperceptible. 

“The U.S., Britain and Canada broke the 
ice in 1948 when they agreed on a standard for 
screw threads. Previously it had been necessary 
for manufacturers in each country to stockpile 
spare parts for machinery imported from the 
others. After the three countries had reached 
their agreement, they submitted their ideas to 
other nations. From this came the framework 
of the international organisation; I.S.O.’s first 
committee was set up to solve the screw thread 
problem. 

“The screw thread problem is still unsolved. 
The Anglo—U.S.—Canadian pact was based on 
the inch, the rest of the world preferred the met- 
ric scale. Still, there has been some progress. The 
committee has approved a profile for the thread 
and some types of nut and bolt heads. A com- 
promise on thread spacing is being sought.” 

Very reluctantly are we moving to the new threads, 
due either to Services specification or the influence 
of dollar markets. Only the Production Engineer 
knows the comp!ications of this change-over, but the 
sooner it is over the better. I have yet to meet the 
organisation which says that by a certain date all 
their products will incorporate the Unified Screw 
Thread and which is taking vigorous action to gain 
acceptance from home customers and so achieve full 
benefits from universality. 

The task before the I.S.O. is enormous, but the 
urgency of its work is the greater because since the 
War Standards consciousness has grown so consider- 
ably, and in most countries Standards are being 
agreed in large numbers without international co- 
ordination. Five years ago some significant figures 
were published showing the relative activities of 
certain countries. Russia was then leading with 7,000 
published Standards and a staff of 200 engineers and 
technicians, and were issuing new ones at the rate of 
two per day. France ranked second with a total of 
220 staff and issues at the rate of one a day. 

Britain had a staff of 176 and Standards and re- 
visions were at the rate of 170 a year—American 
Standards Association at the time had a central staff 
of about 100. 

These figures are only quoted to emphasise that 
Standards are being published, in great quantity, 
which are not international. The relative value of 
the work of the countries is quite another matter. 
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The British figure for 1951/52 for new and re- 
vised Standards was 227. an increase of 33 on the 
previous year. During the year, there were 45 
meetings of International Committees dealing with 
23 subjects. 


Commonwealth Conferences 


Of equal importance with the International 
Standards work rank the Conferences of the Com- 
monwealth countries. Industrialisation is growing so 
rapidly that it is urgent that Standards be arrived at 
in collaboration, to obtain the best trading conditions 
between Britain and the Dominions. There is no 
doubt that valuable work can be done in this field 
if some Standards of an interim nature are adopted 
until there can be international agreement. The 
latter is a slow process, but interim Standards are 
better than no Standards at all. 

A concept of the future ro'e of Britain’s engineer- 
ing industry might usefully be considered at this 
point. There is a popular tendency to think of 
Standardisation primarily as concerned with mass 
production goods and only in that direction. This 
latter. of course, is not correct and not accepted in 
technical circles. I have shared the view for many 
vears that the most vital function of our engineering 
is in the production of capital goods. In this field all 
the attributes of our past success are essential. We 
have been leaders in the invention and manufacture 
of production plant and machinery since the dawn 
of the industrial era and. as far ahead as we need to 
worry about, the world wi!l be seeking machinery to 
make consumer goods. To fill this role we need basic 
International Standards. Industries such as _petro- 
leum. gas, chemical. engineering, railway locos and 
rolling stock, textile machinery. aircraft. mining, 
generating equipment, machine tools and a hundred 
others would meet world competition with greater 
efficiency if there were a greater measure of common 
agreement on interchangeability and performance. 
The work of the Institution of Production Engineers 
on machine too!s, in conjunction with the Institution 
of Mechanical Engineers, is a valuable step in this 
direction and will no doubt stimulate the industry 
still further. 

One of the problems that exercised the mind of 
the Lemon Committee was the leneth of time re- 
quired to agree a Specification. The obvious recom- 
mendations were made to enlarge both the purse 
and the staff of the B.S.1., but here I think industry 
has to criticise itself and not the B.S.I.. which we 
thought an efficient piece of machinery to put into 
effect what industry agreed upon. It is a human 
frailty that we are all prepared to agree to common 
Standards provided they are our own, and find it 
more difficult to accept those of others and some- 
times even a compromise. That frailty shows through 
all levels, international to departmental. The rigidity 
of attitude of some managements turns their allegi- 
ance to Standardisation to mere lip service. Of 
course, sacrifice is called for in early stages, but with 
ultimate benefits to efficient management. The 
frustrations through lack of co-operation are costly 
not only in Committee time, but so much more in 
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the deceleration of progress. It was estimated in 
1949 that the cost of attendance of industrial repre- 
sentatives at Committee Meetings was £160,000 a 
year and Government representatives £40,000-—a total 
of £200,000. In addition, there is an expenditure in 
the representatives’ own offices behind their work on 
the Committees. What a speed-up there could be if 
some of the talking could be cut! 

I believe that Production Engineers make the 
fullest use of British Standard Specifications within 
the limitations circumstances place upon them, but 
these limitations are so serious that internal standard- 
isation and simplification are greatly retarded in 
many industries. 


Main Limitations 


The limitations which hedge in _ production 
ingenuity and simplification fall into three main 
considerations : 

1) The fear that initiative in design will be stulti- 
fied; (2) the belief that consumers’ choice is restricted 
and (3) the cost involved in today’s high priced 
plant replacement and dislocation. I contend that 
so far from cramping design initiative. simplification 
and standardisation release staff to more thorough 
and unharassed study of the market needs and new 
techniques that may be applied to satisfy it. I have 
referred to the popular confusion of the terms 
‘standardisation and mass production’, so let us 
first clear the air regarding complex products such 
as railway locomotives. A range of models can be 
produced for various duties and each model is a 
standard, but in no sense do they approach bulk 
production. Nevertheless, the whole range can in- 
corporate a large measure of Standards—parts com- 
mon to all. This applies equally to a host of capital 
goods and surely it is commonsense to pursue both 
simplification and “ commonality ~ of as many parts 
as possible, while standardising the model for an 
economic period. If this can be done and special 
variations resisted, the design staff can devote itself 
to new materials and methods to produce a new 
model when the manufacturing plant has been pre- 
pared, the stocks reduced to the minimum required 
for spares service and the market has been generally 
prepared for a change. 

There are good examples in this country where 
this system exists and works perfectly. but there are 
far too many instances where such a clear cut prac- 
tice is not adopted. For many reasons which we will 
refer to when discussing consumers’ choice. variations 
are believed to be necessary and the design staff are 
regularly involved in defending the original theory 
of the design and compromising to a newly stated 
requirement. I say that state of affairs cramps initia- 
tive in design and not only does design efficiency 
suffer, but also that of the Production Engineer. 
The object of product design is to attain an agreed 
standard of performance for a specified time and 
within that definition there is ample scope for the 
designer. Trouble also arises when a number of 
consumers, having agreed the Merit Standard, want 
to specify in detail the material and manner in 
which it shall be achieved. 








In many respects, the consumer is his own enemy 
in the aspect of cost reduction. The ball and roller 
bearing manufacturing industry will testify to the 
very high percentage of special types and sizes they 
are called upon to supply, which with designer co- 
operation can be filled from a standard range. This 
state of affairs still exists in spite of years of educa- 
tional effort by the industry. 


Importance of User Collaboration 

Another example in which users’ co-operation 
could speed up production, save material and reduce 
cost, is in the ‘bus and coach body building industry. 
Chassis production has been ahead of body building 
because of the variety of operators’ requirements. 
The railway carriage and wagon industry has a 
special problem, in that 60 per cent. of the output 
is for overseas and no attempt is made to establish 
a standard and persuade the user to accept it, 
although this is common practice in the U.S.A. Of the 
remaining 40 per cent. a considerable portion goes to 
one customer, British Railways, and it should be 
possible to reach a standard design in perhaps two 
loadings. In this. as in the locomotive industry, there is 
often considerable influence exercised by Consulting 
Engineers, too many of whom I am afraid do not assist 
standardisation. This record of short-sightedness of 
the user to the economic advantages of greater 
simplification of requirements can be continued 
almost indefinitely. 

There are many encouraging examples of B.S.I. 
simplification through conference in the industry, 
such as the reduction of an unlimited variety of iron 
and steel sections to 117 agreed standards; limitation 
of tramway rails to five principal types: and cutting 
co'liery tub wheels from 3,000 types to 17. Before 
1939, photographic paper was commonly supplied in 
487 different sizes. B.S.S.112. published in 1947. 
meets the need of British and Continental markets 
with 25 standard sizes. In 1949, the price of photo- 
graphic paper was only 15 to 25 per cent. above pre- 
war, which is a tribute to the savings by standard- 
isation. 

The second criticism of fixing standards—that 
there will be undue restriction of consumers’ choice 
—could have validity if user collaboration is ignored. 
To a considerable degree. however. this is a bogev. 
There are too many cases in which there is no 
technical reason to justify the demand for non- 
standard materials and components or special designs 
of complete equipment. There is overwhelming evi- 
dence that the customer benefits from wise standard- 
isation at national and industry levels—usually bv 
lower prices or better value at the same prices. One 
of the best known, of course. is the automobile 
industry, principally in America but effectively also 
in this country. The industry has developed the 
three main functions of standardisation, specialisa- 
tion and simplification to a very high degree. The 
customer gets value for money and through periodic 
introduction of new models gets a wide choice. 
Industry will always have to sort out the purchaser's 


real needs from his expressed wants—they are so 
often not the same. It is right that industry should, 
for that is a first step to be sure that your product 
adequately meets requirements. 

Customer engineering is a commonplace to many 
industries. The metal box trade is a_ first-class 
example of researching for the customers’ real need, 
simplifying it and yet giving each purchaser’s goods 
individual character. Assuming that producer and 
purchaser keep a sense of proportion, there is no 
danger of limiting a consumer’s intelligent choice by 
standardisation. 


Investment of National Resources 


The third main limitation imposed on the Produc- 
tion Engineer is the high cost of new plant and the 
loss due to redundancy of existing plant. There is 
no doubt that investment of national resources to aid 
an increase of industrial efficiency would be the finest 
capital expenditure this country could have. How it 
can be achieved is a matter for the economists—there 
is no doubt that a further measure of tax retief for 
earlier obsolescence of plant would greatly help. In 
the meantime, engineers can consider the means to 
obtain the maximum return on capital employed. 
Whether the business specialises in component pro- 
duction to feed other indusiries or is an overall 
producer of an end product. whether engaged on 
capital goods or consumer goods, the advantages to 
be gained from simplification are undeniable and 
more or less common to all production. 

The advantages fall into four main groups—with 
a single underlying benefit of major importance 
germane to all of them, namely. efficient utilisation 
of human effort at all levels. Important though 
materials mav be. the greatest concern is to make the 
greatest use of a combination of executive, scientific 
and production ability. 


Raw Materials and Components 


In the first group, 1 would consider the effect of 
standardisation and simplification on the procure- 
ment and handling of the raw materials and compo- 
nents of our product. It is to this department I look 
first, to show me what to expect of the general 
organisation of the business and the place where I 
expect to lay the foundations of profit making. The 
best of design and production is valueless if material 
is badly purchased, if the quality or performance 
specifications are not accurate. if the inflow does not 
match the production requirement, and if the price 
is wrong. I use the word “ wrong” in the matter of 
price in both senses—it can be too high and it can 
be too low. 

The function of procurement of supplies for the 
production departments can only be efficient if the 
range of products is so clearly defined that the buying 
can be standardised as accurately as flow production. 
With these conditions, purchasing officers can build 
goodwill with suppliers by offering worthwhile con- 
tracts that will pay for consistent quality and delivery. 
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Under these conditions, closer timing and cheaper 
transport can be organised to reduce stocks to a 
minimum. An aftermath of the war has been the 
irregularity of supplies and has locked up capital 
many times in excess of real requirements with all the 
risks of depreciation. Big advantages accrue to 
buying efficiency from simplification of the product. 


Design and Development 

The second group, which can reap advantages for 
itself and confer considerable benefits on the other 
groups, is the design, development and drawing 
offices. Here lies the greatest scope for simplification ; 
a delicate balance of design for performance and for 
economic production is the magic of success in this 
department. Primarily design and development is 
the inventiveness of the business, but invention out 
of step with competitive production means not pro- 
gress but financial, that is, total disaster. 

The designer must be apprised of the facilities of 
the Production Department and musi only design 
within those limits. Moreover, after setting the 
standard of performance (it may be a_ national 
standard) which the market needs, his object should 
be to design the product for the greatest ease of 
manufacture. It is in the design department that 
the basic de-skilling of production should take place 

given a design that is simplified, then the Methods 
and Production Engineers can more fruitfully apply 
their skill in planning the operations and utilisation 
of labour. 

If current production is simplified and standard- 
ised, then the function of the design department can 
be reduced to a routine of inspection of every in- 
coming order, to ensure that the technical require- 
ment of the specification is within the standards laid 
down for the time being. Refusal to accept itinerant 
variations of design releases valuable manpower for 
preparation of improved designs to supersede current 
standards, as and when this becomes necessary. 


Simplifying Production Methods 

The third group is responsible for actual produc- 
tion where the materials are fashioned to the de- 
signer’s theory and become the commodities which 
the world needs. If the Production Engineer is 
furnished with the right materials at the right time 
and simplified production designs, he is given 
wonderful scope to simplify his production methods. 

He can plan for flow production, perhaps intro- 
ducing special purpose machines and _ specialised 
tooling and plant. His costs are reduced, as he needs 
fewer sets of jigs and tools per unit of output and 
longer runs are possible on each tool setting. The 
burdensome and expensive task of labour training is 
quicker and more effective. The opportunity is given 
to simplify inspection, work handling, packing and 
transport. The finance of the business benefits be- 
cause raw material and component stocks can be 
controlled to a minimum. 


Administration and Sales 
The fourth group to benefit from simplification is 


that which covers the administration and selling 
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function. Overheads come down as production plant 
is efficiently loaded, supervision costs are reduced 
and service simplified. Selling can perform an edu- 
cative function of value to the user and be a source 
of information to the design departments. Manage- 
ments could take a much more critical attitude to 
market requirements and by wise selection of a range 
of products and clear direction of the sales efforts, 
funnel a high proportion of deviating demands into 
a more limited channel of standardised products. 
This policy can be greatly stimulated if there is a 
proper segregation of the relative production costs 
of the fast selling and slow moving lines and realistic 
interpretation in the selling prices. Realism means 
that not only do the special requirements attract the 
mere extra cost of material and production time, but 
also the related special costs of individual attention 
of designers, production planners and commercial 
departments. To this must be added the cost of the 
disproportionate amounts of time to be spent by 
Works Management, Supervision, Inspection, Stores 
personnel and often Packing and Transport. Then 
add the nuisance value of dislocation and error. 
Naked truth of this kind will come as a shock to 
many, but it will bring home the real values of 
simplification to the place where most people notice 
it most—the trouser pocket. Standardisation should 
be examined for what it adds—not in terms of what 
it takes away. 

There is the problem of simplification as I see it 
—not all of it is within the scope of Production 
Engineers, but a vital part of it is. 

We are inclined to grow used to the good examples 
in our own country and it has been valuable that 
47 Industry Teams have been able to see examples 
in the U.S.A. The Anglo-American Council on Pro- 
ductivity say, in the Report on “ Simplification in 
Industry ” : 

“ We are convinced that an organised 
and determined effort to reduce our manufac- 
turing variety still further could make a rapid 
and major contribution to increasing produc- 
tivity and lowering costs in British industry.” 








RESIDENTIAL COURSES FOR INDUSTRY 


A new brochure issued by Burton Manor 
Residential College for Adult Education states the 
aims and methods used in their Residential Courses 
for Industry, lists fifteen different types of courses 
held at the College, and gives dates and fees for 31 
courses during the period June 1953/March 1954. 
Since the College was opened in 1948, 144 firms have 
made use of the facilities offered. 

Copies of the brochure and any other information 
desired may be obtained on application to the War- 


den, J. B. Newton, M.A. 








THE TRAINING OF SUPERVISORS 


by J. R. ARMSTRONG 
Chief Education Officer, Joseph Lucas Ltd., Birmingham. 


Presented to the Western Section of the Institution, 19th January, 1953 


Y main problem in preparing this talk lay in an 

endeavour to present something new, and I find 
that most of the things I am going to say have been 
said before. However, I believe that there are some 
fundamental principles in Supervisory Training that 
need re-emphasising and re-stating. 

Many companies today are rapidly facing up to 
situations that threaten to form a cei'ing to the range 
and profitability of their operations. At the same 
time, vast new areas are opening for development in 
fields that were hardly dreamed of fifty years ago. 
New materials and new techniques are creating new 
markets and new trends. The companies that will 
profit from these conditions are doing the ground- 
work today for the production and sales they will 
achieve tomorrow. But, strangely enough, the 
limiting factor in our plans and programmes lies not 
merely in money or machines but also in the supply 
of men with potential management and supervisory 
ability. Good men are harder to find than pounds, 
shillings and pence. There just is not sufficient 
potential management ability available and the most 
successful companies will be those who succeed in 
getting better results out of the people they have 
already. I believe that this results in a new meaning 
and a new scope for training and _ training 
programmes. 


Change in Outlook 

Just a few years ago, many training programmes 
were looked upon as a luxury. They had no real 
function in the organisation, but were regarded as 
gadgets that cou'd be used to improve a nebulous 
something called “morale”. During the past few 
years, however, great changes have taken place. 
Industry has been faced with steadily growing 
pressure for increased production and it has had 
to accomplish this by using smaller and _ less 
experienced working forces. Training programmes, 
therefore, need to be more realistic. They have got 
to put on overalls and get to work on the shop floor. 
They have got to be working tools and he!p to im- 
prove production in the same way as time and 
motion study, job evaluation, merit rating, etc. 

In order to have a complete appreciation of the 
needs of supervisory training, we must consider the 
position of the foreman in industry. The foreman’s 
job has changed and indeed is still changing. He 
has got to be a real management man. fully aware of 


the company’s policy—of his position in the organisa- 
tion, and the place he occupies in the overall 
structure. He must be able to associate himself wit» 
things that happen and know why they happen. 

I was fortunate enough to be a member of the 
Anglo-American Productivity Team that visited the 
United States of America in 1951 to look at super- 
visory training over there, and since there are many 
aspects of training that can be discussed, I feel that 
I can best serve you by taking up four points from 
the Supervisory Training Report which was published 
after our visit. 


Four Important Points 

I have chosen these points because I think they 
are essentially practical, and have a real bearing on 
improvement in productivity : 

Firstly—Training should be done mainly within 
the company in terms of its own policies and practices. 

Secondly—Members of the line organisation should 
be responsible for the application of training, which 
shou!d be looked upon as a tool of management in 
the normal operations of the company. 

Thirdly—The necessity for group training activities 
should not be allowed to obscure the importance of 
individual training and guidance. 

Fourthly—Training in “ Human Relations ” should 
be brought to the fore in all training programmes. 

Let us take the first of these four points—that is, 
that “ Training should be done mainly within the 
company in terms of its own policies and practices ”. 

The really successful training programme cannot 
be superimposed on the management group. It 
serves little useful purpose to use a package pro- 
gramme or bring in some outside agency to do the 
training for you. Similarly, it is just as useless for 
the training staff to retreat to their ivory castle and 
develop the kind of programme that they consider 
to be necessary. If training is to grow out of the 
policy and practices of the company, it must be 
accepted and used by the entire management group. 

I am emphasising here that it is dangerous to 
label training as Supervisory Training and to exclude 
other management groups from the process. This 
danger does not arise because supervisors do not like 
training, or are not anxious and interested to learn— 
indeed, I am surprised to find how keen and enthusi- 
astic they become. But training takes a lot of time, 
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much of it spent off the job, and the foreman assumes 
that his boss and his boss’s boss know all about, 
and practise these fine new principles which are 
being taught. But, one day, the foreman finds out 
that other people know little about the training 
schemes and what is more, practise very few of the 
principles that are being taught. Under these 
circumstances. the foreman will still attend training 
classes and will be there in body but not in mind. 
Training must start at the top and all levels of 
management, including the foreman, should help in 
establishing the training programmes and participate 
in the development and follow-up. 

Residential training courses run by the company 
are invaluable in this respect. Formen can readily 
see management's attitude towards training. The 
fact that they are prepared to grant him company 
time in which to train, opportunity for him to meet 
executives of all levels. and facilities for him to 
exchange experiences with his fellow-supervisors, help 
him to appreciate management problems and to 
understand the other man’s job in situations arising 
out of the normal operations of the organisation. 

The second key principle I mentioned was the 
responsibility of all members of the line organisation 
for the application of training. 

Training is sometimes looked upon as something 
that is a good thing to do “when there’s time”. Many 
supervisors we know come along to T.W.I. Training 
Courses and are sold on the value and necessity of 
carrying out this training, but limitations are imposed 
by “If I’ve got the time”. As an analogy to this 
situation, let us consider the executive who buys a 
new type of machine to help improve production. But 
once he gets it, he does something rather odd. He puts 
the machine in a separate room at one side of the plant. 
Then he locks the door and causes to have erected 
thereon a sign stating ** This machine to be used only 
every Thursday from 2.00 till 4.00 in the afternoon.” 
We can well appreciate the stupidity of that sort of 
thing, but it has a parallel among supervisory training 
programmes which have their beginning and ending 
in the conference room where supervisors meet on 
occasions. Training must not be just “a shot in the 
arm”’—-a reviver or pep talk, or a week-end con- 
ference that is being held by the sea—usually in the 
summer months. Training has got to be a function of 
the line organisation for the line organisation and }) 
the line organisation. If this is to be done, it is neces- 
sary of course for line supervision to have the ability 
to get ideas across. They must be able to express 
themselves—they must cultivate the art of listening 
and better understanding: they must learn to ask ques- 
tions instead of giving the answers. Discussion group 
leading is « valuable means of doing this and I do 
recommend that every supervisor has some skill in this 
direction. This method is valuable also because the 
foreman who learns to think logically in a group. 
will tend to think logically as an individual later on 
when confronted with those problems on the shop 
floor. 


Individual Needs 


The two points I have made will help in establishing 
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training as a means of developing supervisors as a 


group. It is important, however, that while we are 
raising the general level of supervisory efhiciency, we 
should also be doing something about developing 
specific men for specific jobs. There is no easy 
answer to the problem of determining individual 
needs. but I believe that as supervisory training 
develops, it can take on some of the responsibility for 
the perpetuation and growth of the management 
body. This matter of picking out individuals, finding 
their weak points, counselling them so that they can 
do better, must be one of our major objectives in the 
immediate future. The individual history sheet, the 
performance reviews, are all effective aids in develop- 
ing this sort of training. 

When a man is recognised, appraised and coached 
as an individual. it sets him a target to aim for, and 
because he knows he is going somewhere. he is likely 
to make the extra effort needed to get there a little 
faster. 

My last point was that training in “ Human 
Relations * should be brought to the fore in all train- 
ing programmes. We have been inclined to say that 
with mechanisation there is less need for supervision 
to be skilled in handling people. In point of fact. 
of course, it is exactly the opposite. The more we 
mechanise and the more technical improvements we 
introduce. the greater skill supervision must possess 
in the handling of people. 

It is generally accepted that 80°/ of a supervisor's 
job lies in working with people. This includes people 
who work beneath him, on a level with him and those 
above him. and I believe that the greatest problem 
facing industry today lies in our ability to handle 
people better. Both workers and supervisors point 
out that handling people is their superior’s chief 
weakness, but isolation of the problem does not give 
us the answer. We have got to take more vigorous 
corrective action. 

We must, then, give supervisors opportunity to 
make mistakes, to recognise mistakes when they are 
made, and an opportunity to practise until they are 
competent to use their new skill with an assurance 
on the job. Many new developments in training 
methods have provided an opportunity to do this, 
such as the Case Study Method, role-playing, and 
group discussion leading. In my own company, we 
are conducting a two-week full-time residential course 
in “ Human Relations”. We never attempt to tell 
the supervisor what or what not to do—in any case, 
we don’t know—but we do provide him with the 
opportunity of re-assessing and re-evaluating his 
experiences. Supervisors must recognise what is wrong 
with the things they are doing now. They must 
recognise what effect their actions have on the people 
they work with. They must recognise for themselves 
and this does not mean “being told”, how their 
behaviour needs changing—and of course, there must 
be a desire to change. A conviction that personal 
gain will result from improved human relations is 
necessary, and this will involve changes in attitude. 


(concluded at foot of next column) 








NEWS OF 


MR. R. K. FLEMING 

Mr. R. K. Fleming. Mem- 
ber. has relinquished _ his 
position as Managing Direc- 
tor of the Igranic Electric 
Co. Ltd.. Bedford. and has 
been appointed Chairman 


of the Company in succession 





to Mr. G. R. Thursfield. 


MR. H. D. S. BURGESS 
The many friends of Mr. H. D. S. Burgess, 
Member. of the Coventry Section Committee, will 
be pleased to learn that he has now returned to 
business after his recent spell of ill-health. 


PROFESSOR T. U. MATTHEW 

The recently opened Institute of , Engineering 
Production. Birmingham, has been placed under the 
direction of Prof. T. U. Matthew. Member, Lucas 
Professor of Engineering Production at the University 
of Birmingham. 

The establishment of the Institute has been made 
possib'e by a gift of £57.400 from Joseph Lucas & 
Co. Ltd.. with the aim of providing a centre for 
continued studies in engineering production and 
management. by means of short residential courses 
for executives in manufacturing industries 


MR. E. W. HANCOCK, M.B.E. 
Mr. E. W. Hancock. M.B.E.. Member, has been 
appointed Chairman of the local Productivity 


(continued from page 368) 

Professor Roethlisberger of the Harvard Business 
School says: “It is not people’s ignorance that gets 
them into trouble, but what they know that ain't so.” 

I believe that the four points I have underlined, 
are characteristic of the new attitude to training 
which is now being understood and that. although 
techniques may change, the basic principles appeat 
to have considerable permanence. 

We have got to see that training is accepted by 
the supervisor as being as vitally important to him as 
the rifle is to the soldier. 

If we develop these principles of training. manage- 
ment development and management efficiency are 
bound to result. 


MEMBERS 


Committee for the Coventry area. Mr. Hancock is 
Director and General Manager of Humber. Ltd. 


MR. A. F. WILLIAMSON 
Mr. Arthur F. Williamson. Member, has been 
elected Mayor of Lytham St. Annes for the ensuing 
vear. 


NEW APPOINTMENTS 


Mr. A. W. Black. Associate Member. has now taken 
an appointment as Production Controller with Ace 
Manufacturing Co. Ltd... Durban. South Africa. on’ 
a consultancy basis 


Mr. D. C. Boak. Associate Member. Materials 
Handling Engineer to The Ford Motor Co. Ltd.. has 
recently been appointed a member of Council of the 
Institute of Materials Handling, and was elected 
Chairman of the Southern Division. 


Mr. R. N. Cook. Associate Member, has now re- 
linquished the position of Assistant Works Manager 
at the National Gas & Oil Engine Company, Ashton- 
under-Lyme, in order to take up an _ executive 
appointment with Wickman Ltd.. Coventry. 


Mr. John Ford. Associate Member, Midlands 
Manager of Paterson Hughes Engineering Company 
Limited. Edgbaston. Birmingham, has recently been 
appointed to the Board of his Company. 

Mr. J. France. Associate Member, has joined 
Barton, Griffiths & Co. Ltd.. (B.S.A. Small Tools 
Group) as Technical Sales Representative covering 
part of the Yorkshire area. 

Mr. J. R. Haag. Member, is now Works Admini- 
strator with Dyson & Co.. Enfield (1919) Ltd., 
Enfield. Middlesex. 


Mr. J. A. Hartley, Associate Member. of the Eng- 
lish Steel Corporation Ltd.. Manchester, has been 
appointed Senior Assistant to the Sales Manager and 
will be responsible for sales promotion and super- 
vision of all areas throughout the British Isles. 

Mr. J. A. Land. Associate Member, has been 
appointed Project Planning Engineer to the Overseas 
Companies Division of Rootes Ltd., London. Mr. 
Land recently resigned his position as Chief Engineer 
with Hindustan Motors Ltd.. Calcutta. 

Mr. H. Low. Associate Member. is now General 
Manager of J. P. Fielding & Co. Ltd., Salford. 

Mr. A. McDonald. T.D.. Member, has recently 
relinquished his position as Chief Engineer, Hoover 
(Washing Machines) Ltd.. to take up an appointment 
with Simplex Electric Co. Ltd.. Blythe Bridge, Staffs. 
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Mr. K. Barry. Graduate. has taken a position as 
Production Planning Engineer in the Turbine Blade 
Section of Hepworth & Grandage (Yeadon) Ltd., 
Leeds. 


Mr. W. J. Botting. Graduate. has taken up an 
appointment as a Planning Engineer at the Liverpool 
Works of D. Napier & Son Ltd. Mr. Botting was, 
until recently, a member of the Reading Section 
Committee. 


Mr. W. F. Brade. Graduate. is now a Senior 
Planning Engineer with the Rootes Organisation 
Commer Cars, Luton). 


Mr. J. I. Dennison. Graduate, is now Production 
Engineer with Dowty Equipment Ltd.. Cheltenham. 


Mr. N. J. Elander. Graduate, has now taken up an 
appointment in the Production Facilities Department 
of General Motors South African Ltd.. Port Elizabeth 


Mr. E. J. Grossmith. Graduate. has taken up an 
appointment as Process Planner with A. V. Rue 
Canada) Ltd., Toronto. 


Mr. F. W. Nicholls. Graduate. has resigned his 
appointment with Messrs. D. M. Mann & Co., Eye, 
and has rejoined Ransomes & Rapier Ltd., Ipswich, 
as Assistant Production Engineer. 


Mr. G. W. Voaden. Graduate. is now emploved 
as a Designer/Draughtsman at F. Bode & Son Ltd., 
Leek. Staffs. 


L.C.W.A. SUMMER SCHOOL 


The Fourth Residential Summer School of the 
Institute of Cost and Works Accountants will be held 
at St. Catharine’s College. Cambridge. by courtesy 
of the Master and Fellows. from 2Ist to 26th 
September, 1953. 

Speakers will include Dr. J. M. S. Risk, Chief 
Accountant, Southern Gas Board. who will deal with 
the financial control of large-scale organisations, with 
special reference to public authorities: Mr. A. D. 
Coventry, of the Industrial and Commercial Finance 
Corporation, who will discuss “ Finance and the Cost 
Accountant’: Mr. R. Y. Kennedy, Cost Accountant 
of Winsor and Newton, Ltd.. speaking on “ Com- 
parable Costs”; and Mr. Harold Wincott. Editor of 
“The Investor’s Chronicle”. 

Delivery of the Papers will be followed by group 
discussion, and two works visits will be made during 
the proceedings, which terminate on Friday evening 
with the Annual Summer School Dinner. 

Further particulars of the School may be obtained 
from the Institute's Head Office at 63. Portland 
Place, London, W.1. 
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CORRESPONDENCE 





From: H. Andrews. Managing Director. 
Harold Andrews Grinding Co. Ltd.. 
Birmingham, 29. 


**FUTURE PROSPECTS 
OF THE PRODUCTION ENGINEER ” 


I have read with interest Mr. Walter C. Puckey’s 
paper in the May issue of your Journal, and I was 
interested to note his remarks regarding the con- 
tinuous casting of metal. 

I would like to point out that far from being on 
the fringe of utilisation, my company is operating 
the continuous casting process on a production basis 
with particular reference to cast iron. 

This process is long past the experimental stage 
with us, and is in very great demand, both on account 
of the excellent quality of the material produced, 
and the fact that it can be supplied in bars up to 
8 feet long in the centreless ground condition, and 
that it can be used in high production machines, such 
as Multi-Spindle Automatics, which has been im- 
possible up to the present owing to the non-avail- 
ability of bars of cast iron in this length. 

Incidentally the material in question is actually 
advertised in the same issue on page XLix. 


Correspondence is invited on Papers published in 
the Journal. and should be addressed to the Editor, 
36 Portman Square, London, W.1. 


Visual Aids in Industry and Commerce 


It is announced by the Wandsworth Technical 
College that practical courses will be held during the 
1953/54 Session. as follows : 

1. The Operation and Care of Optical Projectors. 

2. Preparation of Graphic Materials and Technical 

Illustrations. 

3. Photographic Techniques in the Drawing Office. 

+. Motion Study. Photographic Techniques. 

Full details of these courses may be obtained from 
the Secretary (Visual Aids), at the College. 


FORTHCOMING EVENTS 1953. 





Summer School, Ashorne Hill, August 26th to 30th. 
Graduates Convention, Birmingham, September, 5th. 
Institution Annual Dinner, October, 9th—Guildhall. 
Worcester Sub Section Inauguration, October 10th. 
Shefheld Section Dinner, October, 12th. 

Western Section Dinner, October, 15th. 

Coventry Section Dinner, October, 30th. 

Lincoln Section 10th Anniversary Dinner, Nov. 5th. 
George Bray Memorial Lecture, Leeds, Nov. 9th. 
Nottingham Section Dinner, November, 18th. 
Viscount Nuffield Paper, London, December, 16th. 





HAZLETON MEMORIAL LIBRARY 


Members are asked to note that the Library will normally be open between 10 a.m. and 5.30 p.m. from Mon- 
day to Friday each week. During the month of August, full facilities will not be available at the following 


es 





times :— 


Monday, 3rd August all day. 


Tuesday, 25th August 


Thursday, 13th August all day. 


from midday. 


It would be helpful if, in addition to the title, the author's name and the classification number could be quoted 


when ordering books. 


658.54 TIME AND MOTION STUDY 


“Work Measurement : New Principles and 
Procedures ” by Adam Abruzzi. New York, Columbia 
University Press. London, Oxford University Press, 
1952. 290 pages. £2. 0. Od. 

The Author describes current problems in Work 
Measurement, particularly as associated with United 
States practices. He contrasts the current method of 
handling the problems associated with these practices 
against his own statistical approach. 

In the opening chapters, the Author quotes liberally 
from the work measurement and statistical literature 
in illustrating these problems, and at the same time 
takes up several opposing viewpoints. At this stage, 
he points out that many of the so-called scientific 
procedures are intimately associated with collective 
bargaining and that both management and labour have 
interpreted and used the results to advance their own 
interests. 

From liberal quotations of other texts throughout the 
book, the reader is able to follow up on any particular 
topic mentioned, and obtain additional facts regarding 
the various viewpoints 

The Author makes liberal use of statistical quality 
control methods and other statistical techniques applied 
to Time Study. He presents a statistical approach 
for handling the problems of work measurement and 
adopts an objective rather than the subjective method 

(use of rating factor). The use of a rating factor, Le. 

subjective approach, is severely criticised. The 

statistical approach is illustrated in detail by experi- 
ments carried out in American clothing manufacturing 
companies of contrasting efficiency. ‘This industry was 
selected for the experiments as the operations are, 
in the main, man-controlled. These experiments had 
the support of the International Ladies Garment 

Workers Union of the U.S.A. 

Regarding the compilation of standard data, the 
Author states that “the overall implication of these 
facts is that element (more properly, element groups) 
standard data is apparently an impossibility for all 
operations in which the worker exercises an appreciable 
influence on the work method and work pace”. Simi- 
larly, he renders false the argument that when a " change 
is introduced, only that part of the operation affected 
should be revised, as all individual motions or elements 
are related to the complete motion and element pattern 

This book questions the validity of several basic 
ideas, for example, “The One Best Way”. It does, 
however, require concentrated reading and an under- 
standing of statistics, but contains much of interest to 
the serious Work Study Engineer. Its various hypo- 
theses and their implications should be read and 
understood by all persons associated with work 
measurement. G.R.B 


621.776 EXTRUSION 


“Extrusion of Plastics, Rubber and Metals ”’, 
by Herbert R. Simonds, A. J. Weith and W. Schack. 
New York, Reinhold Pub. Corp., 1952. 454 pages, 
illus. diags £4. Os. Od. 

This volume, it is stated in the preface, is the first 
book published on the subject of extrusion of plastics 
and may therefore claim special attention on_ this 
account. 

The complete process of extrusion both for plastics 
and metals is dealt with in a very authoritative manner. 
Part (1) of the volume, comprising 15 chapters, deals 
essentially with plastics, starting with the early wet 
extrusion machines in 1870, up to the modern dry 
screw equipment which has been finally perfected 
during recent years. 

The early chapters are devoted to a full explanation 
of the continuous extrusion process, followed by design 
details covering the most modern equipment, together 
with the most important factors on die design and 
running conditions to obtain efficient production. 
Various types of materials available are reviewed, such 
as cellulose acetate, nylon, ethyl cellulose, polystyrenes, 
vinyls, and full details given of the production con- 
ditions necessary. Under this heading is a chapter on 
preparation of the raw material and the proper use 
of plasticisers. 

Full explanations are given of the methods employed 
for extruding sheet, tubing and mono-filaments, also 
wire covering. In this latter application, attention is 
drawn to the increased usage of plastics in place of 
enamel and rubber. The authors have also tabulated 
considerable information on specifications and process 
control. 

Part (2) deals with the extrusion of rubber, metal 
and miscellaneous materials. Descriptions are given 
of the various synthetic rubber materials that have 
recently been developed and also details of manu- 
facturing processes for insulation of cables and car 
tyres. A chapter is also devoted to the lead sheathing 
of cables, which is one of the earliest applications of 
the extrusion technique. 

Much useful information is given for the continuous 
extrusion of aluminium and magnesium sections, also 
on die design and methods employed for impact ex- 
trusion in aluminium and copper. 

The work concludes with reference to some of the 
latest types of extrusion forging which is being carried 
out; also examples of both hot and cold extrusion of 
steel. Although this volume is primarily of interest 
to the specialists, it can be confidently recommended 
as a first rate text-book on extrusion technique. 


L.H. 


658.5423 MOTION STUDY 


“The Purpose and Practice of Motion Study ” 
by Anne G. Shaw. Manchester, Harlequin Press, 
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1952. 311 pages, illus. diags. £2. 10s. Od. 

Miss Anne G. Shaw has considered the pioneer work 
of the Gilbreths in perspective with modern thinking 
and in the opening chapter considers also the approach 
of Taylor. The historical aspect is, however, only 
pursued far enough to place the present developments 
in their correct setting. 

Throughout the whole book, a commonsense 
practical approach has been taken and the various 
techniques of motion study have not been considered 
in isolation to the cost of the investigation and the 
ultimate savings. 

The human approach is considered to be very 
important and the need to adopt the correct psycho- 
logical approach for the successful introduction of a 
new method is stressed. 

It is stated that the techniques of Process Charting 
and Micro-motion study, fully described, consider only 
a series of individual movements and are used as a 
means of analysis, whilst they do not consider the 
pattern of movement for the economy of fatigue. This 
aspect is dealt with fully under the chapters dealing 
with the path and characteristic of movement. 

The broader aspects of the workplace and factory 
layout are considered and also considerable importance 
is given to the correct installation of the new method. 
The final chapters of the book deal with a Motion 
Study Training Programme, and operator training, 
whilst in the Appendices the necessary routine for an 
investigation is considered. Also eight practical ex- 
amples, fully described and_ illustrated, of the 
application of motion study in a variety of industries 
are given. The text also gives many practical examples 
of motion studied methods and there are a considerable 


number of footnotes for further reference. G.R.B. 
LABOUR 
“The British Worker” by Ferdinand Zweig. 


Harmondsworth, Penguin Books, 1952. 

2s. 6d. (Pelican Book. 

Experienced Management in this country fairly 
understands the British worker. Aspirants to executive 
functions in industry need an intimate knowledge of 
the predominant force they will be required to guide 
and control. Closer ties developing among the nations 
demand ever-increasing comprehension, each of the 
other’s traditional background, attitude, conditions and 
idioms. The student, British or foreign, will find in 
the pages of this book a concise and factual presenta- 
tion of the British worker as he is, rot as he is often 
supposed to be, ner as we may wish him to be. Pro- 
found truths are expressed without ostentation. The 
work is a valuable record of patient research, set out 
and co-ordinated in such a manner as to aid the 
understanding of the student by supplying the food his 
intelligence craves. The sociologist will appreciate the 
contribution it makes to his studies, which would be 
incomplete without a like intensive research in the field. 

Chapters such as “ The Past in the Worker’s Mind ” 
and “ Monotony in Industry” instance causes of frus- 
trations to progress and explain some of the almost 
unbelievable contradictions in workers’ behaviour. 
“The Qualities of the Model Worker” is an honest 
exposition of the typical ideal British worker. C.R.W. 


243 pages. 


TECHNICAL DRAWING 
“* Drawing Office Organisation : Formerly BS 1100 : 

Part 9.” British Institute of Management, London. 

Rev. ed. London, the Institute, 1951. 40 pages. 

5/-. (Production Management Series 4.) 

This B.I.M. booklet is a revised version of one of 
the “imitation” war-time B.S.I. “1100”  series— 
actually B.S.1100/9. 

A useful little handbook for the now technical 
executive whose work involves a knowledge of the 
drawing office organisation. 

Section-leaders and checkers in Drawing Office work 
may find some new ideas herein, but most of the con- 
tent is of well-tried techniques. K.R.A. 


519.2 STATISTICAL METHODS 


* Industrial Process Control by Statistical Methods ”” 
by John D. Heide. New York, McGraw-Hill, 1952. 
297 pages, diagrams. £2. 11s. Od. (Industrial 
Organisation and Management Series.) 

In this book the author goes into great detail to 
explain the whole theory of the production of statistics 
and to show the various methods of presenting these 
for later use; he then proceeds to show how these 
results may be applied to practical methods of con- 
trolling production within given limits. He points out 
the various technical problems that are likely to be 
encountered and he shows how the results should be 
evaluated and interpreted. Each section concludes with 
a number of practical problems for the student to work 
out, and there are several appendices which expand 
certain sections of the work and give useful tables and 
a glossary of terms. 

This is a book for those who wish to study the 
theory of statistics and, from an intelligent study of 
the work, it should be possible to design a system 
suitable fer any particular problem. It must, however, 
be borne in mind that no system will, in itself, improve 
the product; it can only show the state of things as 
they are and indicate where improvements can be 
made. 

Many of the methods suggested would be over- 
elaborate once the production flow had settled down, 
but they would be useful in an initial investigation and, 
with the sound basic knowledge of theory to be 
obtained from this book, it would be possible to evolve 
a simpler system for regular use. One must beware of 
creating a system which is more trouble to operate 
than it gives benefits in return, and there is a danger 
that an enthusiasm for interesting graphs may lead 
one astray from the real business of producing better 
quality, in greater quantity, more cheaply; one must 
also beware of trying to make the job fit the system 
rather than the reverse. 

The book is well written and planned, but time is 
needed to digest its contents and it will not give a 
ready-made answer; this is as it should be, because 
every different problem requires careful analysis to find 
out what one is trying to control and how it can be 


achieved. R.M.E. 


621.74 FOUNDRY PRACTICE 


** Investment Castings for Engineers *” by Rawson L. 
Wood and Davidlee Von Ludwig. New York, 
Reinhold Pub. Corp., 1952. 477 pages, illus., diags. 
£4. Os. Od. 

This book offers an unusually comprehensive descrip- 
tion of the salient features, advantages and limitations 
of investment castings as they are now employed in the 
metal working industries. For the engineer who is on 
the fringe of investment casting, it is an ideal book 
for day-to-day reference. 

The first half of the book discusses the materials 
and methods employed in producing investment castings 
and, as such, is particularly useful to foundrymen. 
The Authors do not go into intimate details of indi- 
vidual processes, as these are usually zealously guarded 
and, in fact, constitute the know-how of the individual 
Company producing castings by these methods. There 
is a chapter devoted to the use of wax versus plastics 
as the medium for the expendable pattern and two 
chapters are devoted to the Frozen Mercury Process 
which, incidentally, has not appeared in print before. 
The Authors discuss the master pattern and the die, 
for which the expendable pattern is made, giving 
examples of those jobs for which soft metal dies can 
be made and those for which steel dies should be made. 
The technique of gating, risering, clustering and venting 
of wax and plastic patterns is outlined. Investment 
materials and techniques are indicated and the melting 
and casting of alloys used, together with the finishing 
operations of investment castings, is well written. 

The second half of the book deals with the selection 
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of ferrous and refractory alloys in order to ensure that 
the designer selects the right material for the right job. 
Many examples are given on product design develop- 
ment and castings to replace fabricated parts. Some 
metallurgical observations and machineability tests on 
stainless steels are also given. A chapter deals with the 
dimensional accuracy one can expeci from an invest- 
ment casting and how to machine such castings. A.S. 


ABSTRACTS 


519.28 OPERATIONAL ANALYSIS 


“Methods of Operations Research” by Philip M. 
Morse and George E. Kimball. Ist ed. rev. Cam- 
bridge, Mass. «Technology Press of Massachusetts 
Institute of Technology ; New York, Wiley ; London, 
Chapman ©& Hail, 1951. 158 pages. ee 

£1 12s. Od. 

The objects and aim of the book are to set down an 
approach to problems by scientific and mathematical 
methods, mainly using the theory of probability and 
statistics, in order to predict results, :ather than merely 
ascertaining statiscally what has happened §after- 
wards, when data has become available. It deals 
mainly with miktary applications of Operations Re- 
search, but is intended to enable parallel non-military 
applications to be drawn by the reader. 

Chapter 1 defines the subject and its value. One 
or two non-military examples are given which show 
the scope of application of Operations Research. The 
problem of finding the problem is significantly men- 
tioned. Mathematical prediction and personnel and 
their organisation is briefly dealt with. 

Chapter 2 fully covers the Theory of Probability, 
various Distribution Laws and Sampling ; these are 
related to military problems, and discussed. 

Four chapters deal with Measures of Effectiveness, 
Strategical Kinematics, Tactical Analysis, Gunnery 
and Bombardment Problems respectively. Each of 
these chapters is concerned with the application to 
military problems of the theories contained in Chap- 
ter 2. Similarly, Chapter 7 covers the Planning of 
Operational Experiments, and then the calculation of 
the accuracy of the experimental measurements related 
to further military examples. 

Organisation and procedure are dealt with more 
fully in the last chapter. 

There are several sets of Tables for use in connec- 
tion with the statistical solutions of problems set out 
in the book, and also Distribution Tables derived from 
the various formule used. 


669.2 NON-FERROUS METALS 


International Materials Conference, Washington, 
D.C.—Joint Sub-Committee on Utilisation. Utilisa- 
tion of Manganese, Nickel, Cobalt, Tungsten, 
Molybdenum: First Report of the Joint Sub-Com- 
mittee. Washington, The Conference, 1951. 94 
pagés. Mimeographed. 

In view of the urgent need for conservation of steel 
hardening materials due to acute world shortages, and 
following on decisions made by the Manganese 
Nickel—Cobalt and Tungsten—-Molybdenum Com- 
mitees of the International Materials Conference, 
each government represented on those Committees was 
asked to provide up to three experts on technical 
matters related to the utilisation of the five elements 
of manganese, nickel, cobalt, tungsten and molybdenum 
to form a Joint Sub-Committee of experts on utilisation. 

The Sub-Committee had as its Chairman, Mr. 
K. H. J. Clarke (Canada), as its Vice-Chairman, 
Mr. F. F. Franklin (United States). The Report has 
been prepared by a drafting group under the chair- 
manship of Mr. E. H. Bucknell (United States), and 


it summarises the results of a series of meetings which 


were held between June 11th and July 18th, 1951, and 
covers the following subjects :- 
Ferro-alloys and other Seendtn 2 Steels and Irons ; 
Non-ferrous Alloys; The Pure Metals; Catalyst 
Chemicals ; the Scrap and Salvage Situation. 
Appendices: I. Special Session with United King- 
dom Special Group on Conservation 
of Raw Materials (Engineering 
Industry). 
II. United Kingdom Nickel Prohibited 
Uses ; United States List of Pro- 
hibited Uses and Nickel-plating. 
III. Boron-treated Steels and IV Refer- 


ences. 


621.791 WELDING ; CUTTING 


“Resistance Welding Data Book: Theory and 
Practice ” by P. R. Mallory & Co. Inc., Indianapolis, 
Ind. 4th ed. Indianapolis, the Company, 1951. 
510 pages. Illustrated. Diagrams. $3.00. 

This publication, in eight sections, deals with all 
aspects of electrical resistance welding. 

The first section deals in detail with the fundamental 
principles of nine types of resistance welding processes. 
The technicalities of machine types with wiring dia- 
grams and operational sequence are propounded with 
extreme clarity. Then follow sections on resistance 
welding controls ; current magnitude and_ time ; 
sequence timers ; pressure controls ; power supply and 
switching devices. 

The third section is devoted at length to materials 
to be welded. All weldable materials are dealt with, 
including the welding of dissimilar metals. The next 
two sections explain various electrode alloys, electrode 
types, dies, holders and resistance welding tooling 
methods. The brazing of hard facing alloys for elec- 
trodes and the heat treatment of copper base elec- 
trodes is included in a small section. 

The last two sections give the welding engineer 
recommended practices for the various resistance pro- 
cesses, including testing methods. This is presented 
in table form for all types of materials and thicknesses, 
i.e. electrode diameter and shape ; electrode force ; 
weld, quench and temper times ; welding and temper 
currents ; weld spacing and material overlap ; fused 
zone diameter and joint strength, is an example of one 
such table for spot welding. 

The book finishes with tables and data including 
machine maintenance, welding definitions and _ the 
physical properties of metals. 

The whole work is illustrated with photographs and 
diagrams in all sections. 

This book was presented to the Hazleton Memorial 
Library by Mr. N. A. Tucker, Associate Member. 


621.795 SURFACE PROCESSES: FINISHING 


** Finishing Materials and Methods”, by George A. 
Soderberg. Bloomington, Ill., McKnight & McKnight, 
1952. 320 pages. Illustrated. Diagrams. $4.00. 
The Materials section is devoted to the constituents 

and manufacture of varnishes; enamels; paints— 
metallic, luminescent, oil resin emulsions and plastic; 
stains; removers: coated and polishing abrasives; 
masking tapes and fire retardants. Illustrations show 
paint on wood failures with normal and alternatively 
with aluminium primers. 

The methods section deals with brushing, including 
the manufacture and care of brushes; spraying ; 
tumbling; bleaching; satin and marble finishes; painting 
of external wood surfaces and metal surfaces ‘including 
flock application. The operations of taping a wall 
finished with plasterboard or other wallboard are fully 
shown. Inlaying siiver is an example ot several special 
finishes described. The volume concludes with a 
chapter on the harmonising of colours and _ safety 
measures for personnel and the minimising of fire 
hazards. 
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LIBRARY ADDITIONS 


621.94 LATHES; SCREW MACHINES 

Adam Automatic Cams and Tools Ltd., London. Laying 
out the Cams for ‘ Tornos’ Automatic Lathes.” 
London, The Firm. [n.d.] 86 pages. Diagrams. 

South Bend Lathe Works, South Bend, Ind. “ How to 
Cut Screw Threads in the Lathe.” South Bend, Ind., 
The Firm. 1947. 20 pages. Illustrated. Diagrams. 
10c. 

South Bend Lathe Works, South Bend, Ind. “ How to 
Run a Lathe; Vol. 1, The Care and Operation of a 
Screw-cutting Lathe.” (50th Ed.) South Bend, Ind., 
The Firm. 1950. 128 pages. Illustrated. Diagrams. 

South Bend Lathe Works, South Bend, Ind. “ The 
Installation and Levelling of the Lathe.” South 
Bend, Ind., The Firm. 1947. 20 pages. Illustrated. 
Diagrams. 

South Bend Lathe Works, South Bend, Ind. “ Oiling the 
Lathe: The Importance of Adequate Lubrication.” 
South Bend, Ind.. The Firm. 1947. 20 pages. Illus- 
trated. Diagrams. 


621.95 DRILLING 
National Automatic Tool Co., Inc.. Richmond, Ind. 
“Drills and Drilling Practice.” Richmond, The 
Company. 1945. 54 pages. Diagrams. 500. 


624.9 STRUCTURAL ENGINEERING 
Institution of Structural Engineers, London. “ Yearbook 
and List of Members 1952.” London, John Morr: 
Publicity Ltd. for the Institution. 1952. 340 pages. 35 - 


628.8 HEATING; VENTILATING; AIR CONDITIONING 
Great Britain—Ministry of Labour and National Service— 
Factory Dept. “Heating and Ventilation in 
Factories.” (5th Ed.) London, H.M.S.O. 1952. 
115 pages. Illustrated. Diagrams, 7/6. (Welfare Pamphlet 

No. 5. 


651 OFFICE ORGANISATION AND METHOD 
Neale. F. J. “ Correspondence and Mailing.” London, 
Office Management Assoc. 1952. 32 pages. Illustrated. 
6/-. 


654 COMMUNICATION SYSTEMS 
Fidler, E.E. “ Communications.” London, Office Manage- 


ment Assoc. 1952. 46 pages. Illustrated. 7/6. 


658 INDUSTRIAL ORGANIZATION; MANAGEMENT 
Allcutt, E. A. “ Principles of Industrial Management.” 
London, Pitman. 1932. 218 pages. Illustrated. Charts. 


658.54 TIME AND MOTION STUDY 
Morrow, Robert Lee. “Time Study and Motion 
Economy, with Procedures for Methods Improve- 
ment.” New Jork, Ronald Press. 1946. 338 page 
Diagrams. Charts. {£2 2s. 


658.58 MAINTENANCE 
British Specialist Team on Plant Maintenance. “ Plant 
Maintenance: Report of a Visit to the U.S.A. in 
1952.” London, British Productivity Council. 1952. 70 
pages. Illustrated. Diagrams. 2/6. (Productivity Report. 


658.7884 PACKAGING 

“ Packaging and Display Encyclopaedia.” (3rd Ed. 
London, Newnes. 1952. 880 pages. Illustrated. Dia- 
grams. Samples. £6 6s. 

U.S.A.— Dept. Commerce—Bureau of Foreign and Domestic 
Commerce. “ Packaging, Marking and Loading 
Methods for Steel Products for Domestic Ship- 
ments.” Washington, U.S. Gov. Printing Office. 1952. 
308 pages. Illustrated. Diagrams. 75c. (Simplified 
Practice Recommendation 247-52. 

658.8 MARKETING 

British Productivity Team on Retailing. “ Retailing: 
Report of a Team which visited the U.S.A. in 1952.” 
London, Anglo-American Council on Productivity. 1952. 
82 pages. Illustrated. Diagrams. 3/6. Productivity 
Team Report 
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666 GLASS; CERAMICS 
Glass Fibre Reinforced Plastics Convention, Leamington 
Spa, 1952. “ Proceedings.” St. Helens, Lancs.. 
Fibreglass Lid. 1952. 144 pages. Illustrated. Diagrams, 


667.6 PAINTS; COLOURS 
British Paints Ltd., Newcastle-upon-Tyne and London. 
“Colour Conscription: How to Use Colour in 
Industry.” (2nd Ed.) London, The Firm. 1952. 
22 pages. Illustrated. 10/6. 


669.15 IRON AND STEEL ALLOYS 
Mond Nickel Company Ltd., London. “ Transformation 
Characteristics of Nickel Steels.” (Rev. and 
extended.) London, The Company. 1952. 73 pages. 
Illustrated. Graphs. 


669.18 STEEL MANUFACTURE 
Iron and Coal Trades Review. “ The Steel Company of 
Wales Ltd.: A Further Technical Survey.” 
London, Industrial Newspapers Ltd. 1952. 152 pages. 
Illustrated. Diagrams. 5/-. (Iron and Coal Trades Revieu 
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669.2 NON-FERROUS METALS 
* Metal Industry Handbook and Directory.” (1952 Ed. 
London, Louis Cassier Co. Ltd. 448 pages. 


669.3 COPPER; BRASS 

Copper Development Association, Radlett, Herts. “ Clase 
sification of Copper and Copper Alloys.” (5th 
Ed. Rev.) Radlett, The Association. 1952. 28 pages. 

Gibbs, L. E. “ Cold Working of Brass, with Special 
Reference to Cartridge (70-30) Brass.” Cleveland, 
American Soc. for Metals. 1946. 104 pages. Illustrated. 
Diagrams. {£1 12s. 6d. 


669.6 TIN 
Britton, S. C. ‘“* Corrosion Resistance of Tin and Tin 
Alloys.” Greenford, Tin Research Inst. 1952. 82 pages. 


3/6. 


674 WOOD INDUSTRY; WOODWORKING 
MACHINERY 
British Woodworking Machinery Productivity Team. 
** Woodworking Machinery: Report of a Team 
which visited the U.S.A. in 1951.” London, Anglo- 
American Council on Productivity. 1952. 48 pages. 
Illustrated. Diagrams. 3/6. (Productivity Team Report. 


677 TEXTILE INDUSTRY 
United States Cotton Textile Team. “ British Cotton 
Industry: Report of a Productivity Team from 
the U.S.A. which visited the U.K. in 1951.” 
London, British Productivity Council. 1952. 30 pages. 
Illustrated. 3/-. (U.S. Productivity Team Report.) 


914.2 GREAT BRITAIN—DIRECTORIES 
“FBI Register of British Manufacturers 1952-53.” 
25th Ed.) London, Kelly’s Directories Ltd. and Iliffe 
Sons Ltd. for Federation of British Industries. 1952. 


Q22 pages. 2 2s. 

Midland Federation of Building Trades Employers, 
Birmingham. ‘“ Directory of Members 1951-52.” 
Birmingham, Pyramid Press Ltd. for the Federation. 1952. 
pp. 1-204, A1r-Ar52. 

National Union of Manufacturers, Inc., London. * Des- 
criptive and Classified List of Members.” London, 
The Union. 1952. 928 pages. 


917.3 UNITED STATES OF AMERICA 
* Anglo-American Year Book 1952.” (40th Ed. 
London, American Chamber of Commerce in London. 1952. 
522 pages. {£1 5s. 
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The Sprinkler is one of many articles thai 
must resist corrosion if it is to remain efficient. 
Die cast in MAZAK it is secure against 
atmosphere and water for MAZAK based on 


zinc purity of 99°99 +-%, has high corrosion 
resistance. 


Now supplied in 
ensure safety and 


1 ton pallets to 
ease of handling 
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The 

KODAK 
CONTOUR 
PROJECTOR 


FOR LABORIOUS CHECKING 


The old way—take 24 or more varied gauges, using them . . . . and you still could 


never be sure that all corners were sharp, all angles were true, and all radii exact. 
FOR FAST ROUTINE GAUGING 


The modern way—take a KODAK CONTOUR PROJECTOR, MODEL 3, and just slip the part to 
be checked into a holding fixture, then compare its magnified image with a CHART GAUGE 
ov2r the bright screen . ... EVERY DETAIL SHOWN ON THE DRAWING IS QUICKLY 
AND DIRECTLY COMPARED AGAINST THE PART ITSELF, TO CLOSE TOLERANCES, AND 
IN ONE OPERATION. 

The example we illustrate is relatively simple for an optical comparator. 

With proper fixtures, charts, and accessories, many types of truly complex parts, large or 
small, can be accurately measured in one operation. Changes in Specifications generally 
require only a corresponding change on the chart. 


FOR PRECISION MICROMETRY 


The modern way—take a KODAK CONTOUR PROJECTOR, MODEL 2 A.... please write 
for a lavishly illustrated brochure giving much more data than we can give here. 


DEVONSHIRE HOUSE VICARAGE CRESCENT 


GASTON E. MARBAIX ) Fy ed) BATTERSEA LONDON SW11 





PHONE BATTERSEA 8888 (8 lines 
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i : DIECONTOUR 
SCRIBER 


Provides a fast, accurate and economical 
; visual method of checking contour pro- 
ica ; files, flash and striking surfaces for 
forging dies and punches. 


SOME SPECIAL FEATURES 


* PERMANENT INSPECTION RECORD 
OF DIE SETS. 


% CHECKS MASTER DIE, OR WEAR, IN 
RELATION TO MASTER CHART AND 
DUPLICATE DIE SET. 


* TAKES DIE BLOCKS UP TO 800lb. AND 
SIZES UP TO 22” LENGTH x 14” WIDTH 
<x 12” THICK. LARGER UNITS ARE 
AVAILABLE. 


~ TIME: LESS THAN 60 SECONDS PER 
* SECTION ! 








BLADE CONTOUR 
SCRIBER 


Checks thickness, lean, width, centre of 
gravity, displacement of twist relationship 


Duld and the leading and trailing edges of tur- 
bine blades, nozzle vanes, master patterns, 
or dies. 
rt to 
JGE * REPRODUCES 
BLADE SECTION 
KLY AT ANY STATION. 
AND 
* CHECKS SHROUD- 
ED BLADES. 
2 or * PERMANENT o 
rally RECORD WHEN®* 
REQUIRED. Blade form checked against master outline. 
* SIMPLE AND 
-_ FOSrTIve IN OP- @ SEND TODAY FOR FULLY 
ILLUSTRATED CATALOGUE 
ENT 


DEVONSHIRE HOUSE, VICARAGE CRESCENT 


GASTON E. MARBAIX LTD -ATIERSEA tonpon. swi 


PHONE BATTERSEA 8888 (8 lines 
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N°2C CAPSTAN = 
LATHE 


SCREWED BUSH 








Fitted with “Lang” KL.155 





‘ Al 7 
Floor to Floor Time: 1 minute 35 seconds reOperated 3-Jaw Chuck 
Gun Metal Casting 
__ Tool Position Spindle Surface Feed 
DESCRIPTION OF OPERATION Speed Speed Cuts Tungsten Carbide Cutting 
Hex.Turret | Cross-slide R.P.M. | Ft. per Min.) per inch Tools 



























Chuck at X (using Loading Adapter) - - 1 — _ _— — x = T ; 

Rough Face End A- - - - - 7; Front | 2041 1000 | Hand i P : 

Rough Bore 3” and 13” dias. and Knee Turn j i Zou. 
Weneo@u- - - -+ + 4 2 — | 1020 | 534 | 216 z 1Born 

Finish Bore J” and 13” dias. - | 3 a 2041 735 216 ri ! x. 

Chamfer Bores and Break Corners - - | 4 _ | 2041 1070 | Hand Aon. 

Ream 3” dia. ie) ee ae — | 321 75 | Hand we 

Finish Face End A and Undercut - -_ — Rear | 2041 1070 Hand 

Remove (using Unloading Adapter) : - 6 — — | — | - 








The standard No. 2C Capstan Lathe has a bar capacity of 1jin. with a swing over the bed covers of 13}in. 
Many new features are incorporated including inbuilt electrical equipment, twelve spindle speeds, both 


forward and reverse, raised centres giving an increased swing, large capacity swarf tray, bed protected 
by stainless steel covers, etc. 


All Ward Lathes are designed and built to get the best out of Tungsten Carbide cutting tools. 


OUR COMPLETE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING 


OVER BED AND 83in. DIAM. HOLE THROUGH SPINDLE. Full details on request 


SELLY OAK = BIRMINGHAM 29 


TELEPHONE \&~ 4 SELLY OAK 1131 





W605 
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BA. 
A. 
Handley Page ‘ Victor’ (Photograph by courtesy of 
Messrs. Handley Page Ltd.) 
Churehi . 
mute nil 
By their ability to maintain low limits at fast production rates, CHURCHILL Precision 
Grinders make an important contribution tc the outstanding acheivements of the 
British Aircraft Industry. 
The CHURCHILL Model ‘VXA’ 60in. by \6}in. Vertical Spindle * 
Surface Grinding Machine with 30 h.p. motor drive to grinding wheel. 
THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH Nr. MANCHESTER 
Export Sales Organisation . . . . Associated British Machine Tool Makers Limited, 
London, Branches and Agents 
Home Selling Agents . . . . . . Charles Churchill & Co., Ltd., Birmingham and Branches 
r Ly a ‘ Y : D a” m T 
PRECISION plus PRODUCTION 
C. 633 
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PiTCHmaster forlowcost 


rapid production by thread rolling 














The PiTCHmaster has been developed for the 
rapid production by thread rolling of compon- 
ents in high tensile steel. Regular and irregular 
shapes are thread rolled automatically—an 
important labour saving feature. Send us 
samples of your high tensile components to be 
threaded and have the benefit of our experience in 
effecting cost-saving improvements. 


DRUMMOND-ASQUITH 
DRUMMOND-ASQUITH (SALES) LIMITED, KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 


"Phone: Midland 3431 (5 Lines) Also at LONDON & GLASGOW 
—_—_—_— 
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SLUG EEPNYT EXACTING BUSINESS 


_.. THE WORLD'S LARGEST 


DRILLING MACHINE MAKERS 


CAN OFFER YOU THE 





3 94,4474U/,4, 4497.4 aL 
WE HAVE A 


MACHINE TO 
MEET YOUR 
PARTICULAR 
REQUIREMENT 


A& HALF-CENTURY OF 


SPECIALISED EXPERIENCE 





YY 
cd *Y4p 


WILLIAM ASQUITH LTD., HALIFAX, ENG. 


LONDON OFFICE: HALIFAX HOUSE, STRAND, W.C.2. 


i the British Isles: 
Sales & Service MY TOIL Die Ciibie 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone: Midland 3431 (5 Lines) Also at LONDON & GLASGOW 
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Maxicut Copying Lathes & Gear Shapers 
Maximatic Automatic Lathes 


Maximinor Automatic Lathes — (MACHINE TOOLS 
DRUMMOND BROS. LTD., GUILDFORD, ENG. 


DRUMMOND-ASQUITH (SALES) LTD. se - New Street - BIRMINGHAM 
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THE POWER 
OF A NAME 





een brightly among the immortal names 

of literature is that of Charles Dickens—tireless 
creator of some of the best loved characters ever to be 
portrayed by the printed word. In these modern times, Industry, too, has its famous names. 
Well to the fore is Hoover, which manufacturers everywhere immediately associate with the 
Hoover Fractional Horse Power Motor. Backed by extensive service facilities this sturdy 
‘ fractional] ’ represents a striking achievement in engineering skill ; a motor whose matchless 
efficiency has been proved by industry time and time again. 


The Hoover F.H.P. motor combines superb quality 
with competitive price. Please write for name and 
address of your nearest distributor. 


HOOVER 
LIMITED 


INDUSTRIAL PRODUCTS 
DEPARTMENT 








CAMBUSLANG + LANARKSHIRE - SCOTLAND 
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THE 
ENGINEERING INDUSTRIES ASSOCIATION 


invite you to visit their 


Sixth London 
Regional Display 


at 


THE ROYAL HORTICULTURAL SOCIETY’S NEW HALL 
Greycoat Street, London, S.W.|. 


13th OCTOBER, 1953 - - - - 11.30 a.m. to 7.30 p.m. 
14th OCTOBER, 1953 - - - - 19.30 a.m. to 7.30 p.m. 
15th OCTOBER, 1953 - - - - 10.30 a.m. to 6.30 p.m. 





EXHIBITS INCLUDE :— 


Products of the Engineering Industry Processes & Services of the Engineering 
Industry 

Mechanical, Electrical, Plastic, for Industrial, Press Tools, Castings, Machining, Sheet Metal 

Commercial and Domestic use _ including Work, Metal Finishing, Welding, Drawing 

Machine Tools, Precision Instruments, Heating Office Facilities, Design and Manufacture of 

and Lighting Equipment, Electronics, etc., etc. Special Machines, etc., etc. 





MAIN CONTRACTORS, ETC., ARE INVITED TO EXHIBIT BLUEPRINTS OR SAMPLES OF 
WORK FOR WHICH THEY REQUIRE CAPACITY 





Catalogues of Exhibitors now available—lIs. 4d. including postage 
from 


THE LONDON REGIONAL SECRETARY, ENGINEERING INDUSTRIES ASSOCIATION, 
9, Seymour Street, London, W.|!. 
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No. 4 Auto-Lathe 


HERBERT AUTO-LATHES 


A range of Automatic Chucking Machines made in four 
sizes with swings of 84”, 124”, 164" and 25” respectively. 


Convenience of operation and durability in service have 
been carefully studied. 


Air or electrically-operated chucks eliminate operator-fatigue 
and increase production. 


Spindles run on roller bearings automatically lubricated. 
Independent cross slides are steel. 


The patent self-selecting feed motion enables all operations 
to be done at the most suitable feeds thus ensuring maxi- 
mum _ production. 


Full particulars on request to :— 


Head Works. ‘Phone : 88781 (12 !ines) 


ALFRED HERBERT LTD - COVENTRY 
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Flowline and Flowlink Conveyors 
aid production for Midland Elec- 
tric Manufacturing Co, Ltd. 


FISHOLOW FLOWLINE 
AND FLOWLINK CONVEYORS 


The FLOWLINE Universal Belt Conveyor 
and the FLOWLINK Chain Conveyor can 
bring to YOUR factory a new conception 
of smooth, speedy production, that will 
link together all process points and eradi- 
cate bottle-necks. Both FLOWLINE 
AND FLOWLINK are precision-built 
unit conveyors, easily installed to fill your 
present needs and permitting of infinite 
variation as your plans decree. 














Please ask for full details of each conveyor system. 


ATERIAL HANDLING DIVISION 
FISHER & -UDLOW bade neha WORKS, BIRMINGHAM, 12 Je! WC 237! 


Moancheste rdiff Glosgcw. Belfast and Dublin 
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All have their part to play in raising 
the nation’s productivity. THE 
MACHINIST’S place on the productivity 
team is assured by virtue of the very 
special service of information which 
it offers week by week to the metal- 


working industry—information on cur- This service is yours for the cost of a sub- 

rent developments in techniques, in scription fee—65s. for a year, 130s. for three 

engineering design, in management— years. THE MACHINIST is published in Lon- 

information which is the keystone to don every week by a firm with more than 

success ina fiercely competitive world. fifty years experience in first-class technical 
journalism. 


THE 


TMS 


A BRITISH McGRAW-HILL PUBLICATION 








Mc GRAW-HILL HOUSE, 95 FARRINGDON STREET,LONDON.E.C.4. 
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Sevevevees 





There‘s no wider range of rust-resisting 


stainless steel products in the trade 


G.K.N. have extended the range of 18-8 stainless steel products to include practically 
every kind of fastener there is .... they will send illustrated literature and full 
details on application. 18-8 means 18% chromium and 8% nickel—a combination 


which resists rust under all normal conditions. 


if it’s a matter of how to fasten one thing to another—get in touch with 











GUEST KEEN & NETTLFOLDS (MIDLANDS) LIMITED 


SCREW DIVISION: Box 24, Heath Street, Birmingham 18 


s/18.8/3004 
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and loww Mailenance Costs! 


Motor interchangeability ensured by standardized 


dimensions, at the same time the well-known L.D.C. OTH e Q ADVAN TAG ES 


constructional features are retained. 


OF L.D.C. ‘FANKULD’ 
MOTORS (B.S.D. Type) 
INCLUDE 


@ Absolutely dust-tight. 
@ Alternative terminal box positions. 


@ Specially designed, high efficiency 


fan ensures adequate cooling. 


@ Flange mounting motors available 
with standard, type ‘D’, N.E.M.A. 


flanges, the size lining up with 





corresponding N.E.M.A. H.P. flanges. 


LANCASHIRE DYNAMO AND CRYPTO LTD 


TRAFFORD PARK, MANCHESTER 17 ACTON LANE, WILLESDEN, LONDON, N.W.10 


London and Export Offices: ST. STEPHEN’S HOUSE, VICTORIA EMBANKMENT, WESTMINSTER, LONDON, S.W.| 
F/2 
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FOR ALL KINDS OF 


JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 


























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 


(Guaranteed 
Precision 
Accuracy 




































































& GAUGES LIMITED 


HARPER ROAD . WYTHENSHAWE . MANCHESTER 


Phone:- WYTHENSHAWE 2215 ’Grams:- PNEUTOOLS, PHONE 
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S| Abhether SOLID TOOLS 
BUTT-WELDED TOOLS 
sc] | jealllahate PRECISION GROUND FORM TOOLS 
are TOOLHOLDER BITS 
: OR TWIST DRILLS 


You can only get maximum production with 
high speed steels of Sheffield’s finest quality 

















To Edgar Allen & Co. Ltd. 
Sheffield 9. 


Please post “ High Speed Steels” : 
tee! Pamphlet to 


EDGAR ALLEN & CO, LIMETED. 
TER IMPERIAL STEEL WORKS:- SHEFFIELD.9 


HONE 





TELEPHONE : SHEFFIELD 41054 TELEGRAMS: ALLEN, SHEFFIELD, 9 
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CASTINGS of QUALITY 











The illustration above shows castings which have been 
pressure die cast in aluminium and * Mazak” zinc alleys 


VLIW UML ALLL ESL 


GRAISE LEY HILL e WOLVE RHAM PTON 


PHOWME > 23831/4 WOLVERHAMPTON MS DIECASTINGS,WOLVERHAMPTON 





Am:rican Affiliation: PRECISION CASTINGS CO. INC. - FAYETTEVILLE - SYRACUSE - CLEVELAND - KALAMAZOO - CHICAGO 
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production control... 


needs the rapid accumulation 
and co-ordination of detailed 
information about materials and 
processes. There is no better 
or faster means of compiling and 
presenting detailed information 
than that afforded by the 
Powers-Samas Punched Card System. 
Ask for more information from 


POWERS-SAMAS 


Powers-Samas Accounting Machines (Sales) Ltd. Powers-Samas House, Holborn Bars, London, E.C.1 
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Is your factory equipped with Power Factor Improvement Capacitors? 
—Are your executives aware of the financial saving made possible 
by reducing lagging current? 


May we invite you to discuss with our technical staff just how soon 
the capital outlay can be recovered by the increase in electrical 
efficiency. 







REGISTERED TRADE MARK 


ee 


THE TRADE MARK OF RELIABILITY 





ESTABLISHED 1901 





BATtersea 1083 


A. H. HUNT (Capacitors) Ltd. WANDSWORTH, LONDON, 5.W.18 
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Photograph by courtesy of Rolls-Royce Ltd. 
“BROOMWADE” and Rolls-Royce 


Messrs. Rolls-Royce choose the most efficient and reliable plant for their works. 
’ Their productions have gained a world-wide reputation which must be maintained. 


It is significant that “BROOMWADE?” air compressors were chosen for they, too, 
have an international reputation for efficiency and reliability. 


There are “BROOMWADE” air compressors specially designed for most industrial 
operations. 


“BROOMWADE” Pneumatic Equipment is built to meet your requirements. 


‘** BROOMWADE” offers you: 


@ Expert technical advice on all your compressed air problems. 
@ Complete world-wide after sales service 
@ Early delivery. 
ENGINEERING 
MARINE & WELDING 
EXHIBITION 


& THE CHEMICAL 
PLANT EXHIBITION 


OLYMPIA, LONDON 
SEPT. 3rd—SEPT. 17th 1953 


Write to “BROOMWADE” to-day. 
VISIT Stand No. 11 
ROW ‘B’ GRAND 


i {eole) ADE. 


BROOM & WADE LIMITED., HIGH WYCOMBE, ENGLAND. Telephone: High Wyeombe, 1630 (8 lines) Telegrams: “Broom”, High Wycombe. 
146 SAS 
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SPEEDS PRODUCTION 
ENSURES ACCURACY 


The accuracy and high quality of components 
finished on PRECIMAX grinders help to ensure 
the reliability and efficient performance of GOBLIN 
turbo-jet engines 

Ask for details of PRECIMAX grinders to suit your 
own work. Full range of types and sizes. 


JOHN LUND LTD. 


EAA 


CROSSHILLS e@ KEIGHLEY e YORKS 
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Table sizes 46” x 12” to 74" x 153 


Manufactured in England 


by C.V.A. Jigs, Moulds and Tools, Ltd. 











GARANTOOLS HOUSE, PORTSLADE 
BRIGHTON - - - SUSSEX 


Telephone : HOVE 47253 Telegrams : Garantools, Portslade 


LONDON - BIRMINGHAM - EDINBURGH - MANCHESTER - BRISTOL 
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/t may seem like kids’ stuff to you - 


but it requires a high standard of precision die- 
Pp casting to produce this aluminium furniture. 
ECO DIE-CASTING MACHINES 








School desks and chairs, light, strong, comfortable, are made in thousands to-day 
by the Educational Supply Association, using PECO Die-Casters in their production. 
PECO Die-Casting Machines represent the finest result of technical design, embody- 
ing, amongst other characteristic features, electrical control which covers every 
movement of the cycle. Full description in leaflets, available on request. 


THE PROJECTILE & ENGINEERING COMPANY LIMITED. 


ACRE STREET, BATTERSEA, LONDON. S.W.8. Cables: PROFECTUS, LONDON, __ Telephone: MACAULAY 1212, Telegrams: PROFECTUS, CLAPROAD, LONDON 











; win 
) ” 


JOHN HARRIS TOOLS LTD., — 


WARWICK, phone: /41 (4 lines) 
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Specify ‘ENGLISH ELECTRIC’ LY motors 
for all industrial drives 


eres 











The ‘ENGLISH ELEcTRIC’ LY series of standard electric motors is suitable 


for all types of drive requiring an outstanding totally-enclosed fan-cooled motor. 
The 2 h.p. LY motor illustrated is driving a sand recovery plant through 
worm reduction gear in a Yorkshire foundry. This is a further example 
of an ‘ENGLISH ELectric’ LY motor drive already in service. 

All ‘ENGLISH ELectric’ LY motors comply fully with BS.168 and Draft Spec. 


CN (ELE) 6814 of the British Standards Institute. 


| ENGLISH ELECTRIC 


| industrial motors 


ENGINEERING, MARINE & WELDING EXHIBITION: OLYMPIA— SEPT. 3rd-17th— Visit our Stands 














THE ENGLISH ELECTRIC ComPaAany LIMITED, QUEENS HOUSE. KINGSWAY, LONDON, W.C.2 
Industrial Motor Works, Bradford 


WORKS: STAFFORD * PRESTON * RUGBY BRADFORD LIVERFOOL - ACCRINGTON 
8M.10 
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the “‘machine tool” 
\ approach 





BIRLEC automatic high frequency 
induction heating machines can be 
supplied for hardening the teeth of 
certain types of gear-wheels, greatly 
reducing distortion and surface defects. 


b Alternative methods provide for hardening :— 





(a) the complete tooth 
(b) the tooth contour 
(c) the flanks and root only. 


The installation may be placed directly in 
the machine line and gives rapid, uniform 
production without skilled operation. 


BIRLEC LIMITED 


ERDINGTON BIRMINGHAM 24 
Sales and service offices in LONDON, SHEFFIELD and GLASGOW 


INDUCTION 
HEATING 


DIVISION 








_ INCREASE 


‘ 
q 


_ourpyT- 1 
USE “| Ja 


— 


| _AHE MOST 


— 
MODER ° 











FOR HIGH-SPEED 
DRILLING 


PERMANENT 
CONCENTRICITY 





MINIMUM WEAR 
ON WORKING PARTS 



















ARCHER 
SMALL-TOOLS 


<7 
MARVEL 


KEYLESS DRILL CHUCK 
Jaws and internal mechanism 
fully protected by hardened 
external casing. Self-tightening 
grip—cannot slip. Easy hand 
release of drills. 


ARCHER 


KEYLESS DRILL CHUCK 
With tapered nose for small 
size drills. Perfectly balanced 
for precision drilling. 


ste ASK FOR LIST No. 5H/120 


FRANK GUYLEE & SON Lrp. arcuer toot works - 


ARCHER 


QUICK CHANGE DRILL CHUCK 
Enables tools to be changed with one 
hand only while machine is running. 
Positive drive to collet. Slipping is 
impossible. Designed for speed, high- 
power feed and concentricity. 


MILLHOUSES - SHEFFIELD 8 
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PRESENTING THE CINCINNATI }} #ANGE oF 


BRITISH BUILT : 
MACHINE TOOLS § “ 











TOOLROOMax0 = ~—SsdéDIFFICULT JOBS MADE EASY 


GENERAL PURPOSE 
MILLING 


} MACHINES | Cincinnati TRACER CONTROLLED 


all 


prey HYDROMATIC MILLING MACHINES 


PLAIN OR DUPLEX 


M A C H | N F S | | THE TRACER MECHANISM 


facilitates milling: 





dé 1}Q) 
=< , } | | == as CURVED SURFACES 


PRODUCTION 
MILLING . 
MACHINES = 





e.g. Turbine Blades 
IRREGULAR CONTOURS 


e.g. Cams 
COMPONENTS WITH 
OBSTRUCTIONS IN THE 
LINE OF CUT 

e.g. Locating spots on 

crankshafts 


COMPONENTS RE- 
QUIRING “ BLIND 
END ” CUTS 








SURFACE 
BROACHING 
MACHINES | 













e.g. Shanks of Con Rods 


——— * Automatic Feed Cycles 


) CENTRELESS | 
| | 





* Automatic Variable Feed 
rate 


GRINDING 
MACHINES 


* Tracer mechanism easily 
disconnected for conventional 
milling, when required. 





~ TOOLECUTTER 
GRINDING 
MACHINES 


Fu)! details in 
BULLETIN 


M-1602-E 









| 

' - 
HUCK 
th one 
mi CINCINNATI 
= WILLING MACHINES 

LIMITED 
BIRMINGHAM 24 
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The WIOSAW off today... 


* REDESIGNED WITH HEAVY DUTY MECHANISM 


z se - . . . . ' 
be Tus is the machine for the discriminating operator. As a 


result of considerable experience the activating mechanism 





















has been strengthened and improved. For intricate work and 
accurate cutting in WOOD, PLASTICS, LAMINATIONS, ’ 
SHEET METAL, PERSPEX, ALUMINIUM ete., it is 
unsurpassed. You will appreciate the patented roller guide 
blade support and work-holding foot, the precision ground 
lilting table, fully adjustable blade tension and silky-smooth 


positive operation. 


@ 20° Throat Bench Model illustrated. 
— . | Oil immersed mechanism 
30” Throat and Floor Models are also 


available. 








& Write for fully 


W. J. MEDDINGS LIMITED illustrated leaflet 


SALES OFFICE & SHOWROOMS 


16 BERKELEY STREET - LONDON: W.1I. Telephone: MAYfair 6417 ~ 

















Rathbone 


Dawson 


ROTARY DRUM 
METAL PARTS 
CLEANING 
MACHINE 


SIZE ‘00’ 








This is the smallest of the Dawson Rotary 
Drum type cleaning hines. It has a 
drum diameter of 12 ins. and a capacity 





of 7 ecwts. per hour, varying according 
to the Vol./Weight ratio of the parts. 
Measuring only 4 ft. 9 ims. long by 
2 ft. 6 ins. wide, it is ideal for inclusion 
in automatic shops when swarf and grease 
ean be removed from components imme- 
diately after machining. It has been 
specially designed in unit sections and is Sole Distributor 
available as wash only or rinse only, or 


as drying machine. These sections on DIRRUMMOND-ASQUITH sates) LTD 


be combined to form any combination of King Edward House, New Street, BIRMINGHAM. Telephone: Midland 3431 


the above. Manufacturers: DAWSON BROS. LTD., Gomersal, Leeds. Telephone: Cleckheaton 1080 (5 lines) 
London Works: 406, Roding Lane South, Woodford Green, Essex. Telephone: Wanstead 7777 (4 lines) 

















nal The Institution of Production Engineers Journal 




























XLvii 
; another BARBER-COLMAN development 
| 
; 
, TAPER CORE 
| SPLINE 
) 
Involute or straight-sided TAPER 
thbone } CORE keys for 
@ Greater strength. 
@ Metal-to-Metal contact. 
@ Accurate location of Mating parts. 
@ Greatest security under reciprocat- 
ing stresses. 
@ Provides greater area of key contact. 
@ Saves time and work in assembling 
a product. 
, B-C MODEL 16-11 HOBBING MACHINE @ Eliminates chance key failure. 
Although designed primarily for hobbing taper 
splines on shafts, this machine may also be used ‘ , 
for general purpose hobbing. e _—— pate yous tay 
It is the ideal machine for the manufacturer who broaching s tapered reamed hole. 
desires to improve his product by applying taper 
; splines, eliminating the necessity of buying a 
| special machine which could otherwise not be 
1 used for general work. 
3431 BARBER & COLMAN LTD. MARSLAND ROAD, BROOKLANDS, MANCHESTER 
oe Telephone: SALE 2277 (3 lines) Telegrams: “BARCOL”, SALE 
a esis aal Rite em 
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iT PAYS TO SPECIFY 


M°KEGHNIE 


MANGANESE BRONZE 
ALUMINIUM BRONZE 
and H.T. BRASS 
RODS and SECTIONS 





A wide range of these alloys is available in both ROD and 
SECTION form. (For partssuchas those illustrated here, MKB 
Manganese Bronze rod is ideal.) 

With yield point of up to 30 tons per square inch and tensile 
strength of up to 50 tons per square inch, these alloys are in 
great demand for engineering work where great strength and 
resistance to corrosion are essential. All are machinable and 
can be hot stamped and forged. 

Today more and more manufacturers are relying on McKechnie 
Metal Technique to help solve their production problems. For 
further information, please write 


MCKEGHNIE 


BROTHERS LIMITED 
14 Berkeley St., London, W.| 
Telephone : MAYfair 6182/3/4 


Metal Works Rotton Park St., Birmingham, 16. 

Other Factories: Widnes, London, South Africa, New Zealand 
Branch Offices: London, Leeds, Manchester, 
Newcastle-on-Tyne, Gloucester, Paris 
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No Mirrors 
— just 
ermagic 


Magnetic Floaters... 


““Eclipse”’ Magnetic Floaters provide the 
answer to the problem of speedy sepa- 
ration of ferrous parts for press and 
assembly work. This simple applica- 

tion of “Eclipse” permanent magnets 

made in Alcomax has increased output 

in many world-famous factories. If 
you handle clean or greasy sheets 
you will be interested in our Publi- 
cation P.M.120/52 Part I, showing 
applications of this equipment, now 
available in two sizes. 


Supplies through appointed 
“< Eclipse”’ Distributors 











Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTD., ENGLAND. 
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cleanasa 


WHISTLE 


Castings are cleaned in the “Centriblast’” Airless Rotary 
Barrel Blast Cleaning Machine with speed, efficiency and 
economy. For large and small Foundries, Engineering 
Works, and Forges, the ““Centriblast”’ provides the answer 


to the problem of producing “clean as a whistle” castings 





at competitive costs. 


Outstanding features 


@ No compressed air needed. 
@ Cleans four to six 5 cwt. loads per hour. 


@ Only 17 h.p. required for operation, 
including Dust Exhaust. 


@ Large door ensures speedy loading and 
unloading. 


@ Slow speed rotation (2 r.p.m.) protects 
delicate castings. 


@ Unit construction minimises foundation and 
installation costs. 


@ Requires less floor and operating space 
than any other comparable machine. 


Over 300 Machines now in use 


AIRLESS ROTARY BARREL 
BLAST CLEANING MACHINE 





tor full details write to >— 


SPENCER AND HALSTEAD LIMITED 
OSSETT - YORKSHIRE - ENGLAND < TELEPHONE: OSSETT 353-4 


AGENTS — London & S.E. Area: 8 West Street, Epsom, Surrey, Manager: H. H. Bridge. Tel. Epsom 2201. 
Scotland : Albert Smith & Co., 60 St. Enoch Square, Glasgow Cl. Tel. Central 5909 - Midland Area : Richardson 
Engineering (Birmingham) Ltd., Singleton Works, 333 Icknield Port Road, Birmingham, 16. Tel. Edgbaston 1539. 
Northern Area: A. Calderbank, 139 Town Lane, Denton Manchester. Tel. Denton 2934. 
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Foot Operated valve 








Semi-automatic 
control valve 


Fully automatic 
control valve 


For full infor- 
mation write 


for a copy of 





our latest 
catalogue. 
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TECHNICAL DATA FOR DESIGNERS & WORKS ENGINEERS 


Valves 
FOR PNEUMATIC CONTROL 


Valves are the heart of Pneumatic Control systems 
and Lang Pneumatic Ltd., have paid particular 
attention to long service with minimum mainten- 
ance. LANG PNEUMATIC valves are all of the slide 
valve type and are readily convertible from hand to 
foot, semi or fully automatic control. In combin- 
ation with impulse solenoid or unloader valves an 
unlimited variety of automatic or relay sequences 
can be obtained. 


Quality, Service & Quick Delivery 


LANG PNEUMATIC 





VICTORY WORKS, BIRMINGHAM RD, WOLVERHAMPTON 
“ ‘Tel. 25221/2/3 





DEMANDS A MAN ON THE SPOT 





You can’t give the service industry demands and requires 
at the end ofa telephone. It requiries a man-on-the 
-spot; the help and experience of somebody who is pre- 
pared to visit you at short notice. For this reason we 


have restricted the area of our operations as works 
representatives for Granor Lathes, Rushworth sheet 
metal working machinery and Mitchell Lathes to 
within 30 miles of Birmingham. Ours is a specialist 
service and there is"no doubt that Midland industrialists 
appreciate it. 











¥* Our technical repre- 
sentatives will be glad 
to render you all the 
help and _ assistance 
possible. Your en- 
quiries _ will 
immediate attention. 





We supply and service Mitchell 
high speed lathes for tool room 
and production use. 


May we send you details? 


RSBICHARDSONESONS 2 





1% ESTABLISHED 1887 
COMMERCIAL ST-BIRMINGHAM- 
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SUNBEAM 
ANTI-CORROSIVES 


SPECIALISTS IN INTERMEDIATE METAL FINISHING 


Manufacturers of 


STRIPALENE — For the removal of paints, carbon, and 
(Reet) contaminating deposits. 


FERROCLENE A _ most effective rust and scale remover 
— supplied in different grades for ferrous metals, 
including stainless steel. 


ALOCLENE Acidic cleaner for removing oxide films from 
(Regd. ) “Oe a . 
aluminium components prior to spot welding. 


FERROMEDE For de-watering and protection of metal 
(Regd. ) parts during processing or storage. 


There are various grades of each of the above products available to meet all 
technical requirements and comply with Government specifications. 


SUNBEAM ANTI-CORROSIVES 
LIMITED 


CENTRAL WORKS, CENTRAL AVENUE 
WEST MOLESEY, SURREY 


Telephone : - MOLESEY 4484 (5 lines) 
Telegrams : SUNANTICOR, EAST MOLESEY 
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SURFACE GRINDING 
MACHINES NO. | TABLE 6” x 18” 


NO. 2 TABLE 8” x 18” 


correo er 


Sole selling agents for Great Britain and | 
| Ireland ' 


ALFRED HERBERT, LTD., COVENTRY 











WA 






CENTRELESS 
GRINDING 
MACHINES 


ARTHUR SCRIVENER, 


Telephone : ERDington 2274 








ee, 24 


BIRMINGHAM, 


Telegrams : ‘* Machintool ” 











THE LIGHT 
CONVEYOR FOR 
HEAVY LOADS 


It is almost certain that some stage of pro- 
duction or packing of your product can be 
economised and speeded up by the installa- 
tion of one or other of the Teleflex 
Conveyor Systems. Either Cable or Chain 
type conveyors can be supplied soon after 
receipt of your order. Our Technical 
representative will be pleased to call upon 
you (entirely without obligation), and advise 
on the solution to your problem. Write for 
illustrated broch- 


ures :— Cable 
Conveyors ref: 
Con. 1 I. P. and 


Chain Conveyors 
ref: Con. 2 LP. 


illustrated is an example 
of a Teleflex Conveyor 
which travels all round a 
particular factory. 
































; vag Above: 

Teleflex conveyors from 
on important aspect 

the production system of 
Messrs. A. C. Delco— 
Division of General Motors 














Left: 

Teleflex conveyors are 
important links in the pro- 
duction lines at the works 
of the Plessey Co. Ltd., 
Ilford. 


Telephone: ILFORD 
3117 


TELEFLEX PRODUCTS LTD - UPHALL RD. - ILFORD - ESSEX 
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Vole) ome @ | me) lele), Hama. Ap: 
Telephone : Shepherds Bush 2070 


If not, please write for One today _ sesn ompin ret nim 


STANNINGLEY, Near LEEDS 
"Phone: Pudsey 224! ‘Grams: Coborn Leeds 


And at Kingsbury (Nr. Tamworth Manchester - Glasgow - Morriston, Swansea - Newcastle ~ Belfast - Sheffield - Southampton © Bath 


JPE/527/939 
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ie The Gledhill Brook Company was intimate with the early problems associated 
with the design and production of time recording machines, and was first in 
a producing efficient electric impulse recorders with accurate timekeeping free 
from dependence on electric frequency or external influence. Wages and 
4 cost methods have a time basic—that is where we are concerned to help. 

A large number of time recording models is now available covering most of 
the known needs for wages and labour cost control. One of industry’s immedi- 
ate needs is the reduction of waste—the waste of time that costs money. 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20 EMPIRE WORKS HUDDERSFIELD 


BROWN ¢ SHARPE 


AUTOMATIC 


RECONDITIONING SPECIALISTS 























Your own machines re-built 
to original specification 


<., -—.* 
THIS SPECIALISED SERVICE — (J) diiaa 
|S ALSO OFFERED ON ee 


@® 


May we visit your works and quote for re-conditioning your machine 
Managing Director, H. E. Slawson, M.B.E., M.I.Prod.E 


URNE ENGINEERING CO. LTD. 


NEAR DERBY. TELE PH ON eee CeO RNE oa 2 
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free from grease 
and ready 
for a perfect finish 



































PRY One degreasant will not fulfil all degreasing require- 
ments. If, therefore, you are experiencing difficulties 














let the B.H.C. Laboratory Service solve your 
problem — without obligation. There are many grades of 
Collex at your disposal. 
Write or phone today for a Technical Representative to call. 


COLLEX 


DEGREASANTS Ey 



























































will banish any greasy deposit 














B.H. CHEMICALS LTD. Merton Abbey Laboratories 
Abbey Road, London, S.W.19 Tel: LiBerty 102! (4 lines) 


Associated Companies: Colloidal Detergents of Australia Ltd., Sydney, Australia : 
Chemical Services (Pty) Ltd., Johannesburg. And at Copenhagen, Amsterdam, Brussels, 
Paris, Lille, Lyon and Ober-Winterthur, Switzerland. 





























































































































FABRICATED PARTS AND UTENSILS 
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ats your problem? 


Insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS ... 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 


C77 77771) 





RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


REDFERN’S RUBBER WORKS LTD - HYDE - CHESHIRE 


T.P.302 





WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 















Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Ltp. 


IPSWICH 


Telegrams: Reavell, Ipswich Telephone Nos.: 2124-5 
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Vy mp’cENTRE 
2 LATHES 
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To-day’s heavier production demands the ms — 


Above: the WM “85” 8tin. S.S- and 
Sc. Lathe witi 8ft. bed t» admit 48-in. 
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— 
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utmost reliability in every machine tool | har 


installed in your workshops. Both these 7 SS 
W. & M. Lathes are designed and built for oo“ : ~<! 
~~ ~ x ; 


¢ 


just that arduous service—for accuracy, 
ease of operation and thorough depend- ~~ {} 
ability year in and year out. Write for os . 

descriptive booklets. . 


+ 
che 


e 








The WM. *70 Junior’’ 7in. S.S. 
and Sc. Lathe with 6ft. Qin. 
bed to admit 45in. 


WOODHOUSE € MITCHELL 


(PROPRIETORS - THOS W. WARD | eo) 


WAREFIELD ROAD : BRIGHOUSE 


TELEPHONE: BRIGHOUSE 627(3LINES) + TELEGRAMS WOODHOUSE. BRIGHOUSE 


wM/9 
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INDUSTRIAL 


CLEANING 
MACHINES 


Each cleaning problem studied individually 


THIS ILLUSTRATION SHOWS A MACHINE 
CLEANING CRANK CASES IN THE PRODUC- 
TION LINE. IT IS EQUALLY CAPABLE OF 
CLEANING SMALL PARTS IN BASKETS 


Bratby & Hinchliffe Ltd. 


SOLE AGENTS FOR GREAT BRITAIN: 


GEO. H. HALES MACHINE TOOL CO. LTD. SWE” 
VICTOR HOUSE - I, BAKER STREET . LONDON, W.I. : 


Designed and manufactured by 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER 4. 
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Springs by Riley 


ROBERT RILEY LTD. MILKSTONE SPRING WORKS, ROCHDALE. 'Phone: ROCHDALE 2237 (5 lines) ’Grams: ‘RILOSPRING’ ROCHDALE 
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HOMMEL = gry 


PRECISION HEIGHT MICROMETER 





110,000 DIFFERENT HEIGHT MEASUREMENTS 


in steps of 0:000! in. with a measuring stroke of only | in. 





A precise height gauge with large diameter micrometer 


barrel reading directly to ‘000! in. The gauging member is a 
steel cylinder having annular rings spaced | in. apart along its 
length. The upper face of each ring is hardened, ground and 


lapped with an accuracy of spacing +.00002in. 
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UNIVERSAL —— 
— DIVIDING HEAD 











The ‘“*Hommel”’ Universal Dividing 
Head wil! perform any circular or angular 
division of work (without any change gears 
being necessary) also machining spiral as well as 

straight and is applicable with spindle either Horizontal 
or Vertical. The indexing Mechanism is through a worm 
and wormwheel (no other gears are used) and is com- 
pletely independent of the position of the work spindle, of the type and form of work 
and of the method employed. The design and construction of the ‘‘Hommel”’ Head is such as 


to ensure easier and more accurate results without index plates, compound or differential indexing. 


FOR Faster and More Accurate Indexing 


ON LIMITED 


103 LANCASTER ROAD - LADBROKE GROVE - LONDON - W.II Phone PARK 9451/2 





Rathbone 
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“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more resistant 
to fatigue than bolts or studs 
made by the usual method. 










S 







SWIFT LATHES are built as both Centre Lathes and 
Surfacing and Boring Lathes, and range from I!7 in. 
swing to 72 in. swing, with any length desired between 
centres. 


Cel 


} PLANERS 





SWIFT-SUMMERSKILL PLANING MACHINES are built 
from 2 ft. Oin. square up to 6ft. Oin. square, of any length of 
table up to 40 ft. Oin., of both Double Column and Openside 
types, with either all Electric or reversing Two Belt Drive. 
Special All Electric Feed Motion. 








GRO. SWIPT & SON LED. | 


CLAREMONT WORKS ¢- HALIFAX - ENGLAND 
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Issued by Thos. Firth & john brown Ltd. 
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This way ovt of Your 
‘flexible’ problems 


Use our experience and service as makers and 
suppliers of every kind of flexible tubing and 
hose to find the most economical solution to 
your problems. Call at our London Showrooms 
—where hundreds of samples and photographs 
of special applications can be seen —or let us 
send someone to talk things over with you. 


Compoflex 


FLEXIBLE TUBING & HOSES 


COMPOFLEX COMPANY LIMITED 
FACTORIES AT DIGGLE Nr. OLDHAM AND S. WIMBLEDON 





If there is a ‘flexible’ 


answer-you Il find it at 


26 Grosvenor Gardens, S.W.| 
"Phone : SLOANE 6185 (3 lines) or 5109 (2 lines) 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 





8 


@ CHECK VIBRATION SHOCK 
*. AND NOISE 


@ COMBAT NERVOUS STRAIN 
@ ARE EASY TO INSTALL 


@ SAVE MAINTENANCE TIME 
AND COST 


@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 


@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 










Standard Size 
18’ x 18x &” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 





PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON 











“Cut the 
Waste and 
Cowl 
Profit.” 
NE BANDSAW 


EIGHT SPEED MACHINE 





Being used successfully in such diverse fields of operation as 
non-ferrous foundry work, plastics, stainless steel, nimonic 
steels and chemicals. Designed specially for continuous cut- 
ting and heavy duty with large capacity under the saw guide 
and extra heavy spindles and bearings. 


BRIEF SPECIFICATION : Saw Wheels 30” x 2”. Centre of table to column 
29”. Inner fixed table 27” x 36”. Outer moving table 17” 37”. Height of 
table 36”. Max. dth. under saw guide 19”. Available in smaller and larger size. 


A THE MIDLAND SAW & TOOL CO., LIMITED 
_—— MIDSAW WORKS, POPE STREET, BIRMINGHAM I. 
7 = "Phone COLmore 4245/6. Grams: Midsaw, Birmingham 
\ London Office : 44/45 Tower Hill, E.C.3. "Phone ROYal 4514. 
Ww 
V 
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> | NEVEN TOOLS 
speed the job! 














A CUSTOMER 
COMMENTS: 


m 
a ee 


With a ‘Neven’ 
Drill, we have’ 
trepanned over 
5,000 accurate test 
pieces from hard 
refractory 


materials. 





Over Twenty years ago Mr. Neven introduced his Impregnated Diamond 
Tools. Great technical advances have been made in succeeding years and production 
is still under the personal supervision of Mr. Neven. Our latest catalogue gives 
the widest range of Diamond Tools yet listed for working tungsten carbide, glass, 
quartz, stone, ceramics and hard refractories, etc. 


Keep right up to date by sending for a copy today. 





TED 


ae IMPREGNATED DIAMOND PRODUCTS LTD - GLOUCESTER 


S14. 


TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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wr Ltd. used in 
by Power jacks 
ysrerecien with gravity conveyor 





EQUIPMENT 


y OPERATED 


LIFTING 


AND OR ELECTRICALL 
ULIC PROBLEMS TO US sili 


Hydratruck b 





H 
BRING YOUR HYDRA 
















Lifting Table by Anderson 
Engineering 


EMBER FR 
* Newrex " The above illustrations are typical of the wide application of 
Yen ost Power Jacks Hydraulic Equipment to lifting and handling 
Tow Gf problems. Our Technical Advice Service is at your disposal. 


end, Vi Uutraled technica brochiut. Publication No. Q.223 


Hydraulic 





ACKS 


LIMITED 








VALETTA RD.- ACTON: LONDON W.3 
TEL: SHEPHERDS BUSH 3443 (4 lines) GRAMS: NEWSORBER. EALUX LONDON 






1056 





Fst i, Fe 
>OGSMOHE SDC AIG & TOOL DESIGNS OF QUALITY 


Everything for 


Telegrams : of Jigs, Fixtures, Tools, Gauges, 
. Brassiness, Ave, and Special Purpose Machines 
the Engineer London. of every description. 


BROOKS & WALKER LTD. 


47, 


Also 


Pe 
LIVERPOOL - COVENTRY - CARDIFF - DUNDEE - BELFAST - DUBLIN 


M 


om anufactured with Accuracy 4 
lo oe. 4 
a . Daw 








: =e wiv OVC) 
STAND No. 3 Ce A 


Outer Row, Gallery 





ENGINEERING 
MARINE & WELDING 


ae, NATIONAL HALL 


PLANT EXHIBITION 








OLYMPIA, LONDON 





SEPT. 3rd-SEPT. 17th 1953 


We extend a cordial invitation to our “ 
customers and friends, to call on us — 
f 





when visiting the Engineering, Marine 





and Welding Exhibition at Olympia. 











Bishopsgate 7633 Weare specialists in the design 





BROOMFIELD RD., EARLSDON, 
COVENTRY, ENGLAND. 


Telephone: Coventry 64049 (2 lines) 


GREAT EASTERN STREET, LONDON, E.C.2. 
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CEJ TAPS 


Spiral Flute Taps for blind 
hole tapping. Spiral Point Taps 

for through hole tapping. In 
each case only one tap is needed. 


3rd EUROPEAN 
MACHINE TOOL 
EXHIBITION 
BRUSSELS 


SEPTEMBER 4-13 
1953 
HALL 3 Stand 3618 


CEJ PLuG & 
RING GAUGES 


are in steadily increasing de- 
mand throughout industry. 
Their precision and exem- 


CES circurar cuasers or econ one 


complete satisfaction. 





for producing outside and iaside threads in 
all forms 


CEJ Minikator 


A micro-indicator especially designed for trans- 
ferring dimensions and particularly suitable for 
indicating out-of-roundness or concentricity of 
machine spindles and for setting up components. 
Twisted strip amplification purely mechanical, 
without friction or slackness. Two measuring 
points supplizd with every instrument. One 
providing a measurement range of .003” with 
.00005”’ dial graduations, the other providing a 
range of .006” with .0001” dial graduations. 
The illustration shows the Minikator being 
used in the CEJ Gauge Block holder and base- 


CEJouansson LTD. 


PRECIS(tON TOOU Sw oe INSTRUMENTS 





A.I.D. APPROVED 


SOUTHFIELDS ROAD - DUNSTABLE BEDS - TEL: DUNSTABLE 422/3 


OHb 





Max. Capacity 2" 
Jaw size 34x 1 py deep 
@ Price £12. 15. 0. ex. stock 


Soft cast steel jig drilled jaw blanks 


always in stock to save you time and money 


Se ¢ t € Ss & 


SHEL YORE 
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* Orbeatable fn repetilim wak 


Quicker and cheaper than air or screw operation—one simple pull or push 


of handle gives instant rigid grip or 3" opening to facilitate easy and 


speedy insertion and removal of the component. 


Thrust taken by rigid fixed jaw—Handle adjust- 


able for right or left 


operation. 


hand or vertical 


“ACVOKE ” auicx-caie VICE 
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Accles & Pollock, Ltd. ... 

Accles & Shelvoke, Ltd. ... ean 

Adam Machine Tool Co., Ltd. 

Allen, Edgar & Co., Ltd. iS 

Andrews, Harold, Grinding Co., 
Ltd. . 

Asquith, William, “Ltd. 

Automatic Coil Winder. & Elect- 
rical Equipment Co., Ltd. 


Barber and Colman, Ltd. 
Birlec, Ltd. ne sia eee 
Birmingham Aluminium Casting 
(1903) Co., Ltd. ; 
Block and Anderson, Ltd. ae 
Bratby and Hinchcliffe, Ltd. ... 
Bray, George, & Co., Ltd. 
British Aero Components Ltd. ... 
British Die Casting and Engin- 
eering Co., Ltd. 
British Electric al 
Association - 
B.H. Chemicals, “ae ae 
British Industrial Plastics, Ltd. ... 
British Tabulating Machine Co., 
Ltd. 
British 
Ltd. - 
Brookes and W alker, Ltd. 
Broom and Wade, Ltd. ... 
~~ n, David, Corporation 


Sales), Ltd. 


Ph esate ti Fork Trucks, Ltd. 
tion, Ltd. “4 

Catmur Machine Tool ‘Corpora- i- 
tion, Ltd. 

Central Tools 
ne po ae 

Churchill, Charles & Co., Ltd. 

Churchill Machine Tool Co., Ltd. 


Development 


Thomson-Houston Co., 


Equipment Co., 


Cincinnati Milling Machines, Ltd. 


Climax Rock Drill & Eng. Works 
ie A 

Cohen, George, Sons, & ‘Co. Ltd. 

Compofiex Co., Ltd. fen 

Cossor, A. C., Ltd. 

Coventry Gauge and 
Ltd 


Dawson Bros., Ltd. oA vr 
Dean Smith and Gr: ace, Ltd. ... 
Designex (Coventry), Ltd. 
Donovan Electrical Co., Ltd. .. 
Drummond-Asquith (Sales), Ltd. 
Drummond Bros., Ltd. 
Dyson and Co., Enfield 
Ltd. 
E.M.B. Co., Ltd. 
English Electric Co., Ltd. a 
English Steel Corporation Ltd. 
Engineering Industries Associa- 
tion, The 


Tool Co., 


d (1919), 
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Firth Brown Tools, Ltd. 

Firth, Thos., & Brown, John, Ltd. 
Fisher and Ludlow, Ltd. S 
Flame Hardeners, Ltd. 

Fox, Samuel, & Co., Ltd. a 
Fraser, Andrew, & Co., Ltd. ... 


Gledhill-Brook Time Recorders, 
Led... oak 

G.P.A. Tools and Gauges, Ltd. 

Guest, Keen & Nettlefolds (Mid- 
lands), Ltd. . 

Guylee, Frank, and Son, Ltd. 


Harrison, T. S., and Sons, Ltd. 
Harris Tools, Ltd., John 
Herbert, Alfred, Ltd. 

Hilger and Watts, Ltd. 

Holman Bros., 
Hoover, Ltd. P 
Horden, Mason and Edwards, Ltd. 
Hunt, A. H. (Capacitors), Ltd. 


Imperial Smelting Corporation 
(Sales), Ltd. .. 

Impregnated Diamond Products, 
i er 

International 


Co., Ltd. 


Johansson, C. E., Ltd. 

Jones, E. H. (Machine / Tools), 
i eee 

Jones, Sidney G., Ltd. ... 


King, Geo. W., Ltd. 


Lancashire Dynamo and etd 
ee 

ey Machine Tools, Ltd. 
Lang, John, and Sons, Ltd. 

Lang Pneumatic Ltd. ... 
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